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Introduction. 

In    the    e^rly   days   of   I^IediCol    Ccience  Vbrious   naries 

were  given   to    h   disease  which   is   nov;   recognized   to   be   typhoid 

or   enteric    fever.    To    thie  malady   the   older  French  writers 

applied   the  name   fievre   typhoide.  Petit   and   Serres   aes- 

cribed   these   fevers    in   the  year  1813    as    en t er o -ra e s en t e ri c  . 

Thi9    terra   entero-raer^enteric  had   the   advantage  of  raarking 

the  peculiar   lesion   of  the   disease.   Lretonneau   called   the 

condition   dothio  enteric    fever  because   of   -fe^  pustular 
-----  /\ 

inflaairaation   of   the  intestine.      Cruveiihier   and  others  have 
applied   to   it    the  name  follicular   enteritis,     iiy   the 
Germans   it   is  couuuonly  called   typhus   abdominalis .    In 
America   the  na'ie   typhoid   fever   is    the   name   of  coiomon  usage. 
The  description   of    these  fevers    ^jiven  by   Clinicians   in 
various    countries   is  practically   identical.    It  must 
be    remembered,    however,    that   only   those   cases  with  more 
or   leas  pronounced   clinical    syrflptoms   were   considered   to 
be   typhoid   fever   in   the    early  part   of   the   last   century. 
It   may  be  well    to    emphasizp'    the    idenUty      of    the   continued 
fevers   in    the  United    states   with   the   typhoid   fever   aes- 
cribed  'o:/   the   irench  pathologists.    This    aeems    to   be 
clearly   and  positively    established,   iio   one  familiar  v/ith 
the  disease  in  Paris   and   so    beautifully   aescrioea  by  Louis, 
Chomel    and   Andral,    and  who   has    read  ITathan   Smith's 
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description   of   typhoid   fever   of  i\iew  I]n^lbna   can   aoubt 
liwrt    for   b  moraent,    80    far   &8    the   synptombtolo,^   i?   con- 
cerned,   that   these    fevers   ^re  iienticbl.    The  iaentity   of 
the  infection  in   :^]urope  and   Ainerica    from   the  pbtholo^iical 
standpoint  was    estalalished   clearly  by   Dr.   E.  Hale,    Jr. 
of  I'iosston,    who   published   in   the  ueaical  .-agazine   for 
r^ecemher   13^3,    hn    account   of    three   aiaaections   of 
persons   considered   uy  hiji   to   have   died   of   typhoid   fever. 
If   the  diagnosis   in   these   cases   can  be   looked  upon   as 
certain   and  positive,    tiiis   account   constitutes,    so    far  as 
I    know,    the  first  published   description   of    the  intestinal 
lesion   of   the   disease  as    it  occurs   in   /-jnerica.    The 
diagnosis   in   t.ll    three   case?  must    oe  regarded   as    somewhat 
doubtful,    however,    since    the  intestinal   ulceration   (liu   not 
seem   to   have  been  very   clearly   or    strongly   marked.    The 
first   authentic   and  unquestionaole  cases      on   recora   are 
two   \vhich  were  puolished   oy  Dr.    Gerhard   in    the  American 
Journal    of   the  ijledical    Sciences   for  February  1335.    Also 
in    the  Lledical  U-agazine   for   June  1835,   Bartlett   gave   a    short 
account   of   the   entero-mesenteric    lesions   in    five  cases   of 
typhoid   fever,    these  lesions   corresponding    exactly   to    those 
described  by  Louis.   Previously,    however.    Dr.    James   Jackson   4/^, 
had   observed   the  intestinal    changes   in   a   case  of   the   dis- 
ease  in  October   1830.   Dr   Jackson   also   made  a    study   of 
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typhoid   fever   in  Paris  under   the  direction   of  Louis.    Upon 

hi?   return   to    A^ericb,    he   gbve   hn   f.ccount,    in   1335,    of 

two    other   Chses   in   which  he   found   chhracteri sti c   lesiono   of 

the  inteatinhl    follicles   and  mesenteric   ^ilauds.    The   report 

of   Dr.    Jhckson   st;-.tea   that    the  alteration   of   the  Peyer'3 

patchep  had  been    noticed   tt    the  I^assachupetts   General 

Ko?pital   previous    to    1833.    Following   these  ooservationa, 

more    extensive  and    accurate      studies   were  made  by  Drs.    J. 

Jackson,    Eigelov;,    iiowditch,    aiattuck,    Jr.,    Holqiea,    Kail,    of 

Boston,    and  by  Gerhard  and   ritev.ardson   o  f  Philadelphia,    who 

have  uniformly   confirmed    the   early   conclusions   and 

demonstroted   the  identify  of   the   typhoid   fever   of 

Paris   with   that    of   the  United    States.    Other   lesions  were 

also   described.      According   to  Dr.   Bartlett,    for   instance, 

the  most    frequent   alteration  in    the  character   of    the 

blood   consisted   in    the   diminution   of   the  amount   of   its    fibrin. 

In    some  cases   he   stated   that    the   cavities    of  the  heart, 

especially    the    ri,i;ht,    contained   fiorinous   concretions   of 

a   whitish  or  yelio'.yi  sh    color,    but  more   comLionly   the   blood 

was   in   the  form   of  a    aark   coagulu/n  or  was    entirely    fluid. 

Many   other   interesting  ooservations  were  maae  at    this 

time.    Ghomel    stated   that   all   lesions   of   the   disease 

finally   dis  .-.ppeared   in    individuals  who   had  had   it   and 

recovered.   He   said    that    in    the   numerous    autopsies 

at    the  Hotel   Di  eu   in  Paris   in  raany   of  which    there  were 


good   reason   to    think,    thf^t   the   subject  hbd  ht.d   typhoid 
fever,    he  never   found   ^ny   old   cicatrices. 

It   is   very   interesting   to    read   the   statements   of 
the   earlier  writers   concerning   the    ways   and  means  by   which 
typhoid   fever  may  "be   tr.snsmitted,    and   it    is    surprising 
to   note,    how  well    sone   of    thene   earlier   observations   corre- 
spond with    the   views   of    the  present   day.    In   the   earlier 
thirties  :,!.    Gendron    stated   that  he   believed   the  disease 
was  transmitted  by   direct   and   repeated   contact   ana   uy    the 
presence   of   the   sick  v;ithout    contact.   He   thought    th,-t  it 
might    De   carried  from  a    sick  person   to    a   well   person,    and 
coraiTiunicated   from  individual    to    inaividual   by   a    third 
who    did  not  have   the  disease  and   also    that   it   rai^^t    be 
contracted  'oy    exposure   to    infected   clotiiini",    beds   and 
similar  fomites.   He    re^'^rds    the  first  mentioned  mode   of 
transmission   of    the   disease   from  one  individual    to   another 
as   the  most    comi'iOn .    The  transmission  by   a   healthy  man  he 
thought   did  not   often  happen,     except   in    times   of  great 
epidemics.    The   disease  was  most    frequently   com;aunicated, 
according   to   Gendron,    to    those   who    are   in    closest   and  most 
constant   relation    to    the    ^ick,    i.e.    nurses   anu  attendants. 

Typhoid  Fever . 

Enteric   fever  manifests   itself  in   at   leant    three   dif- 
ferent   types,    and   each   of  these   types   is   quite   aistinctiy 
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defined.   The   sporadic    fqrin  m^ke?   its   hppefctrance   in   cases 
more   or   leo?   isolbted,    j^nd   occurring   bt   different   inter- 
vals  -vithout   huy   apparent   connection   vd  th   other   Coses-- 
the  di8e£,se  "beinj,-   totally   absent   from  a   given   locality 
for   a   long  period   of   tine.      Then    sudden  jiol ent   outbreaks 
occur   which  Feea   to   be   derived   froLi  a    simultaneously 
actin^-  agency   j^ffectin^^  an    entire   community   "vith   com;;ion 
and   fairly    equ?il      force,    tskin^'   toll    of   the    susceptiole 
individuals   in  proportion    to    the    extent   of  its   operation 
in    tine  and  place.    In   addition    to    these   t?;o    types   or 
forms   of   enteric   fever   a   thira  demands  much  careful 
attention.    This   third   form  is   a  mo di fi cat ion  as   well    as  a 
comhination   of   the   tv;o   preceding   forms.    It   assumes   the 
character   of   small   group    outbreaks  havin^i  a    com/uon 
origin,    originating   froi/i   a   central    focus,    giving   rise   to 
isolated   cases      at   intervals  v.'hich   oftentimes   appear 
to   link  up   or    connect    the   group   outbreaks.      These 
intervals   quite   often    correspond   to    the   ordinary 
periou   of   incubation. 

Enteric    fever  has    for   a   long   time  been   recognised 
in    all   habitfti.le  parts    of    the   -.vorld   and   unaer    almost 
all    ?ortP    of   climrtic    con^-iitions.   IIo    region  occupied 
by  nan  has   been    found   capable  of   conferring  iminunity. 
Still   within    the    same  locality  we   find   extreme   contrasts 
in   epidemics   occurring  in    differait  places   at    the   same  -h^^^^ 
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or   in   the    same  plbces   ht   different   times.    No    fact   is  more 
"le&rly   established   than   the   definite   relation   of    the 
reasons   to    the   occurrence  of    enteric    fever.    1'his   is 
especially   true   in   the    endemic   areas,    .^ut   characteristic 
variations   are   sho'.vn   in   different   latitudes.    There  are  then 
certain  prominent    features    comjionly    seen   in    the   epidemiology 
of    enteric   fev^^r,    in   relation    to    the  human  host,    ooth   as 
regards   place    or   locality   and   the   age   and    sex   of    the 
individuals   nttacked.    The   disease   see;.is    to   have  a  marked 
preference   for   certain   areas  v/here  its   occurrence  may 
be    expected   at   any   time,    regardlessof   climatic    restric- 
tions.   Just  how  muon  value   should  be   attached   to    race 
irmnunity  or      race   suscepti&iii ty   is   very   difficult   to 
say.   In   certain   outbreaks   of   the   disease   it  has    oeexi 
observed    that   so^ae  races   are  .-lOre  prone   to    enteric   fever 
than    others.    Again   in   certain   localities    the   a^e  of   the 
individual    aeems    to   play   a    considerable  role  in   the 
epidemiology.    All    of  i  nese   conditions  presuppose    some 
xvell    established   cause  or   factor  which  must   t- e    the 
underlyinjj-  basis.    The   advent   of   bacteriology   in    the   field 
or  inedicine   showed    that   one  particular    strain    of  micro- 
organisms was   as   ociated  with    entf^ric   fever.      Until   within 
recent  years    the   typhoia  bacillus      discovered  by   r^uerth 
in   18S4    ¥/a?    thought    to    be    the   only    etiological    factor 
in   the  disease,    out   as   the   study   of   the-?e  cases    Decame 


more  '^idesprebd,    other   orghnisms   --.ere  isolfated    from   typhoid- 
like  chses,      until    bt    the  present    ti.'ae  it   is   bccepted   th^t 
clinicfol    enteric   fever   -noy  be   caused  by   aeverbl   aif  lerent 
organisms.      These   organisms  possess    cultural   characteris- 
tics   sufficiently   distinctive   to  i-iake   their    separation 
one   from   the   other  conparati  vely    siiTiple  .  Various   observers 
have  demonstrated   the  fact   that   these   organisae    are  \7idely 
distributed   in   the  human   body   during   the   disease, 
carried   to    the  various   organs   and   tissues    by    the  blood 
tnd  lymphatics.      They   can  be    easily   demonstratea  in    the 
ulood   during  life   early   in   the   course   of   the  disease   oy 
proper  nethods .    In    typhoid   and    closely   allied   fevers    the 
organisms   are  present   in   the  urine   in   fron   tv.'Bnty   to 
thirty  percent,    of   all   cases   axid   vou  Lrigalski,    Conradi 
and   others   claim   to   have  isoiatea    them   from   tne    stools   in 
practically  all    cases   of   continued  fever   at    so.ae   time   aur- 
ing   the   disease,   /.t    autopsy    tiie   uacilli    r.re     founa  in   all 
of  the   organs   of   the   oody   and   are  most  numerous   in   the 
spleen,    mesenteric    glanas,    gall    oladder,    while    they  )nay 
be  found   in      the  muscles,    uterus   and   lungs. 

After   carefully    studying   the   various    conditions 
associated   with   enteric    fever    such   as   locality,    races   of 
individuals,    climatic    distribution   and    the    etiological 
agents,    the  writer  became   convinceci    that   the  most 
important    question    to    be    consiaered   was  how   these   infections 


are   carried   into    so      ir^any   different  parts   of   the  world, 
under   30  viany   aiffer«it   conditions:    I'irst   of  all    enteric 
fever   is   r-.n   intestinal   disease  with   a    specilic   affinity 
for   the  intestinal    tract    of  man.    Since   these  orj^anisais 
have  a    specific    fondness   for    the  intestinal    tract,    ho\'7 
do    they    fine   their   way   into    this   structure?      ri^ion^    the   comjion 
carriers   of   the   disease  must   be  mentioned   -"ater,    tood 
stuffs,    ra:"7  vegetables,    uncooked  "leats,    oysters,    sea    foods 
of   various   ports   and  milk.    These  are   the  principle   sources 
of   infection.      There   areprobacly   others   which   play   a 
considerable  part   in   the   causation   of   typhoid   and 
typhoid  like   diseases.    Granting   that    all    of    these  agencies 
may  be  important   in   an    epidemic   and      that   certain  bac- 
teria   hve    the  only    etiolOii;ical   factors    concerned  we 
are  brought    to    the   question   of   explaining   the   contact   which 
takes  pltce  between    the  human  host   and   the   oacteria.    In 
other  words,    we  have   the  hu.nan  host   and    the   infectin-^ 
organism   in    the   strugc^le   of    existence.      'he  disease 
process      can  then    be    expressed  as    the   result   of    the 
constituent    factors.      The   outcoine  is   prefigured   in    the 
Varying   structures   and   qualities   of   the  human   host,    from 
-hi  ch    there    emerges   a   certain   definite   reaction.    GiTnpto.-.-ie 
then   are  set   up   in   response    to    the    stiiaulation   of   the 
invading  bacteria   under   the  influence   of  varying   conditions. 
Perhaps   in   this   fact   lies    the    explanation   of   the  wide 


range   in    the  patho^^enic   results    due   to    '^he   varyint;   reaction 
of   the    tissue  cell    and   the    sti:nuli  .      In    the  life  history 
of   unicellular    or^-ani  sias   nutrition   and    the  propagation 
of    the   species  may  be   conHidered  as   a    correlated   function. 
The  struggle   for  life   is   the   sole  determining-   factor   and 
both    tissue  cells   and  bacteriuM  are  prolific   under   favor- 
able conditions   and    subject   alike   to    the  laws   of  neredity 
and   variation.    The  recent   work   on   the    relation   of   organisms 
of   one    species    to    the  cells   of  another   species   and    the 
production   uy    the   latter   of    specific   antibodies   will 
serve   to    illustrate   the  likeness      of   these   unicellular 
Dacteria    and   tissue  cells.      Loth  bacterial    cells   and 
tissue  cells   conform   to    the   general   laws   of    evolution, 
each  modified   by   variation   and    environment.      -hether   or 
not   disease  or  immunity  is    the   final    result   of    tne    strug- 
gle betv/een   the    two    depends    entirely  upon    -.vhicn  of   these 
active   forces  has    the  gretter   attack   and   defensive  pov/er 
and   the  triufnrjh   of  one  over   the   other   detenflines    the   final 
result 

Paratyphoid   fever. 
Paratyphoid   fever   is   an   acute  infectious   disease  caused 
by   an   organism   related   to    the    typhoid   bacillus   and    resemb- 
ling  true   typhoid   fever    so    closely    that   it   is   aifficuit 
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to    separate  from   fevers   due  to    the   typhoid    bacillus. 
So   varied   indeed      ^re   the   clinical    syrapto:as   of   typhoia 
fever   thf^t   it   is  Uhnifestly   impossible   to    say    that    this 
case   of   fever    cecause   it   is  more  mild   and   lacks  many   of 
the   clas'^ical    symptoms   of   the  disease  belongs    to    the 
paratyphoid   group.   In   other   ??ords,    there    exists   no   uniform 
definite   clinical    standard   of   sympto'is  v/herecy   we   can    say 
that    this   or    that    case   of  fever   is   due   to    the   reaction 
of   this   or   that  bacilj.us  .   The   real    solution   ol    the   question 
as    to   what    constitutes    the  paratyphoid   fever   group   is    due 
more    to   the    ,;idal    reaction   than    to   any   other   one  phenomenon, 
This    reaction   was    first   describea   uy    the  Preach  physician 
Widal    on   the  basis   of  the  discovery   of   the   agglutins  by 
Gruber   and  iDurham.    It  may  be   said   to  have   started   the 
inquiry   into    the  intricate  nature   of   enteric    fever.   Like 
all   new   reactions   which   are  likely    to    lend    service   to 
clinical    diagnosis,    the  V.'idal    reaction   was  much   studied 
and  greater   claims   for   it   were  made   than    its    true  value 
deserved.    It  w;..3    at   first    only   natural    to   put  aside   a 
diagnosis   of   typhoia   fever   if    the  "idal    reaction   was 
found   to   be  negative.   Later   on   it  was   observed   that 
typhoid  bacilli    v/ere  not   the  only   organisms   capaOle   of 
being   agglutinated  by   a    typhoid-imr.iune    serum.    It   was   also 
observed   th;.  t  some  inai/iduals   in   perfect  health   ana 
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Tho  h8ve  never   oeen   ill   gave   the  '.  idhl   rehction.    All    of 
the?ie  oQsec'Jtitions   Ch)ne   to    lijht    even    oefore    the   dfays   of 
"clood   culture;?. 

The  terra  paratyphoid    fever   m.e    firnt  uped  in   1896 
by   /rchtrd  Liid  Bensuade    for   infection?   in   which    they  had 
i^olfcted   fron   the  urine   f-.n   organiem      quite  li^e      uut 
not   identical   •■.1  th    the   typhoid   bacillus,    in    the   following 
year  Vidal,    and   later  T/iaal   ana  ^:oDecourt   isolatea   irou 
a    neck    j^taceas    an   organi  ?ai   apparently   identical    v.i  th 
the   one  previously   isolated   froin   the  urine.    Gilbert   speak- 
ing  of   these  cases   of  V.idal   and  Nobecourt   described   these 
infections   as  paratyphoid  infections,    because   they 
seemed    to   be  caused  by   an   organism   related   to    the   typhoid 
bacillus.    In   the   following  year  1898   Gtvyn    succeeded   in 
isolating   from   the   blood   of   a   case  whose   cliniCfal    syuip- 
toiTis   were    sirailar   to    those   of   typhoia   fever,    a   bacillus 
he   called   the  paracolon  bacillus   because   of  its   reseirijlanci 
to  B&cillus    coli  .   This  bacillus  was   agglutinated   by   the 
patient's    serum  while    the   typhoid  bacillus   was  not 
affected.    Cchottmiiller   in    1900   isolated   a    sinilar   oacilius 
from   the   blood   of   six  cases   -.vhose   clinical    syrnpto-as  were 
similar   to    those   of   typhoia   fever,    ochottmiiller   recognised 
differences    existing  among   these   30*»called  p;.  r.-.  typhoid 
bacilli    and   later,    Brion   and  Kayser  pointed      out    charac- 
teristic  distinctions   in    the   cultural    reactions   of    these 
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organisms.  Kayeer  desi^innted   one  of    these   strains   as  para- 
typhoid   Dacillua    type  A,    and   another   as    type  3.    This 
latter   organism   owing   to   its    frequent   occurrence   in   typhoid 
like   Cf-.ses   and   on   fcccount   of  its   relation    to    the  hog 
cholera   group  has   been   (^iven   durin;-,   the  past   few  years 
considerable  attention.      The  Brion  Kayser   type  A  has  ho?/- 
ever   been    seldoji   found   as   a    cause   of  typhoid   like  dis- 
eases.     Cases   of   enteric   fever  have     been   described  by 
Gwyn,    Gushing,    Coleman   and  Buxton,    Johnson,    Hewlett, 
Hune   and   Schottmiiller     where   the  paratyphoid  bacilli 
type  A  have   oeen   isolated.      The   first    comi:iuni cation   relat- 
ing to    the  isolation   ot    such  bacilli    from  the  intestinal 
contents   is   given   oy  Kurth.      I-'roa   tirae    to    tine   various 
^vorkers  have   devised  methods    for    the   isolation   of  organisms 
from   the    f^tools   of  patients    ill    from   typhoia    fever.    In    the 
first   great  paratyphoid    epiienic  which   occurred   in   8aar- 
briicken   in   an   investigation   of   the   stools   oi    thirty-eight 
patients   the  paratyphoid  bacilli    were   recovered      eighteen 
tines.      This    epidemic  has   the   distinction   of   ueing   the 
first   '^here   fairly   accurate   oacteriological  methods   were 
used   for   the   detection   of   the  para  typhoia   Dacilli  .   i)e 
Brion   and  Kayser   in   the   small    epidemic    of    fourteen   cases 
in  iiibrugen,    Holland,    v/ere  not   able    to    isolate   the 
organisms.      The   diagnosis   -vas   made   on   the   result   of    the 
'■"idal   reaction    for  paratyphoid  bacillus   type  B.      The 
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nine  cafes    reported  by  Lupnik   and  Posner  were  bhsed   for 
the  m03t   pt.rt    on    the   agglutinbtion    test  .    l-ror.i   only   two 
c£i?ep    could  paratyphoid  "bacilli    ue   isolated   from   the   feces. 
Lentz   t-^    the  use   of  Loeffler's  malachite   green  iaeaiuia 
succeeded   in   isolating   these   organisras    froiu    the    stools 
of   fifty-one   Cbses.   Lembke   in  his   aescription   of   the  para- 
typhoid   epidenic   in  Lobenhei-ii   states,    that    the   diagnosis    of 
paratyphoid   fevers   was  made   solely   on    the   results   of   the 
Widal    reaction.   B. Fischer  naae   stool    examinations   in 
forty- two      cases   and    found   the   organisms  present   in 
thirty-eight   cases,    Conradi,    v.    Drigaiski    and   Jiirgen's 
investigation   of   the   Saarbrucken      epidemic    demonstrated 
that    these  organism?   can  be   isolated    from   stools   of 
paratyphoid   cases   from   t'vo    to    nine  months    after   convale»- 
cence.   Lentz   afterwards    stated    that    there  were   cases 
whibh  harbored   in    their   stools    coth   the   typhoia   and  para- 
typhoid bacilli    for   a  much  longer   time   than   nine  months 
and  he   described    these  individuals   as   typhoid   carriers.  _ 
It   was    further  pointea   out   cy    Jonradi,    v.    jjrigalski    and 
Jiirgens,    that  nealthy   inaividuals   who  have  "oeen   in   contact 
with    enteric    fever  patients  might  harbor    these   same   organisms 
in   their   intestinal   tract   and   thus  be   typhoia   carriers. 
Achard   and  Bensuade,    ■  urth,     'onradi,    v.    Lrigalski,    Jiirgens, 
B.    jisoher,    Kutscher   and  Lane   ouserved  paratyphoid  bacilli 


in    the  urine   during   the  course   of   the  disease   and  like- 
v.ise     during   convalescence.    The  ipoiation   of   these  organisms 
ooth    from   the  feces   and  urine  of  patients    ill    froia   these 
enteric   fevers   is   in   all    cases   a  most   valuable  aid  in    the 
aiagnosie.    rtill   before   these   organisms   can    ^.e    consiaered 
to   be   the    true   etiological   factor   of   these   fevers,    they 
must    either  be   isolated   from   the  blood   or  glands   of 
the  patient   auring  life   or   frovi    the   organs   after   death. 
One   or  both   of  the?e   requirements   is   absolutely   necessary 
oefore  re   are   justified   in   concluding   that    this   or    that 
organism  ha;^    oeeii   the   cause   of   the   disease.    ?rom   the 
clinic;.!    standpoint   it  may  be   saia    that    it   is  necessary 
to   isolate   these   different  bacilli    from  the   clood   dur- 
ing life  before   a    correct   diagnosis   can  be  maae.    In    the 
first  pl?-ce   the    ulood  unaer  nor'.al    conuitions   is    free   from 
bacilli    ana  wh  ei   organisms   are  isolated  under    the   strict- 
est precautions   and  in  pure   culture,     the   organism   so 
isolated  must  be   considered  as    standing   in    etiological 
relationship    to    infection.    In   the    feces   we    find   a    rich 
bacterial    flora    ana   even   v;i  th    special  media   it   is   diffi- 
cult  not    only    to    isolate    organisms   of   the   intermediate 
group,    but    difficult    pven    then    to    say  whether   or  not    they 
have  played   any   real   part   in   the   causation   of   the  patient's 
illness.      lio   we  must   regard   the  isolation   of   the  organism 
from   the   blood  as    the    only  means    of   revealing    the    true 
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Chuae   of   the   fever.    Among   the  firpt   investightors    to 
iflolhte   froi'i   the   blood  of   enteric    fever   CLse?,    bhcilli 
of   the  p^r'  typhosus   group    type  B   may  be  mentioned 
achottrauller,    Kortp  ,  Jochraan   and  Roily,    Brion   and  Kayser. 
The   three   ca?es   depcrited    oy    -.uediger   as  well    hs    the   one 
described    cy    •  uii th   were  very  probably  ne-iiuers   of    this 
same  group.    Brill    isolated   an   organism  from   the    splenic 
olood   of   an    enteric    fever   case,    'hile  his   descriptions   are 
not    exactly    cle;-r,     the  prooaDili  ties    are    that    this   bacilxus 
is   a   raariber    of    the  paratyphoia   ^^roup    type  B.    The  members   of 
the  paratyphoid  group   occur   in    the   ulood   ana   various 
organs   and    tissue's   under   the    same   conaitions   as   do    the 
typhoid  bacilli    and   it   is   doubtless   true   that    they  are 
distributed   in   nature  in    the   same  way  ana  gain    entrance 
to    the  human    body    in    the    samn  manner   as   ao    the   other 
organisms.      They   are  present   in    the   olooa   in   the   same 
period   of    the   disease   as    are  the    typhoid  bacilli    and 
Feem   to  persist   in   the  blood   for  a    similar  length   of    time^ 
They    seem  to    remain   in    the  feces   and  urine   lor   an    equal 
period.   All    of   the   oarly   investigators   including  Schottmiiller, 
Korte,    Roily,    Brion   and  Kayser,    Conradi,    v,    Brigaiski    and 
Jiirgens,      -vith    out   one    exception   i  sola  tea    the   organisms 
fro,:i    the   olooa   of   their   cases,    on   or  before   the    fifteenth 
day   of   the  disease.    According   to    the  observations   of 
Pratt,      'orster    and  i.ayrer    the  paratyphoid    species    seems 
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to  have   h   predilection    for    the  gt-ll   blodder.   Prbtt   fond 
Fischer  were   f^ppforently    the   first   in     mericfj    to    isol.-^te 
the  phrr.typhoid  'bf.cilj-un    frou  abscesses    occurring   in   cases 
having   typhoid-like   syinpto-is .    Fischer    states   that   he  iso- 
Ibtea   the  par^typhoia   uacillun    froia  a    loccA   infection   xn 
a   paratyphoid   case.       ; t   autopsy    the   bacilli   are    easily 
isolated   and   amon^    the   first   to   isolate   them  fron   the 
various   organs,    tissues   and    secretions  may   'oe  mentioned 
Lucksch,    v'agedes,    I3rion   and  Kayser. 

The  paratyphoid  iDacilius    type  A  as   a   disease  producer 
seems   to   play   only    a    subordinate  part   in  human   potholo^jy, 
althout^-h   ca?es   have  teen   des'cribed   cy   various   workers. 
The   organisras    stand   in   close   relation   to    i-he  par^, typhosus 
bacil'ur    ti'pe  E    ana    to    the    typhoid  bacillus.    This   para- 
typhojur    type  A  grov;pi   on   all   v.-eak   alictline  meaium 
precisel;>    like   the    typhoid  bacili-us,    r.ut   aiflers   in   that 
it    forms   gas   in   glucose.   It   is   differentiated   from  para- 
typhoid B    in    that   it  produces    iesF    gas    in    this   nediuin.    It 
does   not    ccaguiate  milk  which  at    first   remains   unchanged, 
v'hile  it    later    oecones  perm8nentl;>'    acia.   Paratyphoid    type 
E   is   first   acid   then    alkaline   in   litmus  milk.    The 
paratyphoid  bacilli    types  A  and  B   are  pathogenic    for 
guinea   pigs   and  vhitc  mice   ana  both  produce   ;.    general   in- 
fection  with  more  or  less  marked    enteritis   and  hemorrhages 
The   infection   of  man   vd  th    the  paratyphoid  bacillus 
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give   rise   to    specific    j^uti'bcdi  es .    The   serum   auririe    the 
courre   cf   the   dirf^c.se   Mid   during;   convfclesc ence   ie  Biore 
or   lesr    ?pecilic    for   one   type.      jVccordirii^-   to   Cwyn, 
Cuphirit:;,    Colenan  tnd  Buxton,    r.rion   huo.  Ilhyser  p;  r^ typhoid 
t;_-cilli    bViO    tiT)hoiu  'bc-cilli      produce  both    specific    ;:,nd 
group    ogglu tines. 

Enteric   Jjevei;  in_  Pi.nhinh 

M'e  knoiv  very   little   of   the    early  history  of   enteric 
fever   in    the   republic    of  Fanaiaa    before    the   influx   of 
^jnericanp   during:   the   ef.rlier   ccnptruction  period,    for 
the  reason    thot    t^-phoid   ^nd   in    fact   all   capes   of   fever, 
until    v.'ithin    recent   year?   were    thcUeJ^^t    to  be  malaria. 
Thip   wae    due    in   part    to    the    fact    that    ii^mont    every 
cape^of   typhoid   vi^'KcCi.ipli  ca  ted   v-dth   a   malarial    infectioji. 
Then    too   physicians  haa   no   means   of  accurately    separating 
thepe    enteric   feverr.   froin  nalaria,    except   those   cases 
vhich   ran   a   lon^   continued   course,    and   v;ere   clearly 
typhoid   fever,    '..hether   or  not    the   di?ease  v/ae    found   on 
the  Isthpup   of  Panana   prioi-    to    19C4    i?   uncertr.in    Pince 
re  have   no   accurate  case  recordP.    ;  tilx   it   is   quite 
natural    to   believe    that    the   travel    of    the  Panarrianians 
to   and   fron  the  United   States   and  European   countries 
raupt   have   introduced   c    fe^-    casep    of    enteric    fever    frow 
time   to    time.    It   ip  hov.-ever   doubttul    if  it   £;ot  much   of 
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h    foctbold.   until    rfter   the   cei^innin^.   of   the  v/ork   en   the 
Cbnfcl .    Very  little   w&p   known  t  s   to    the  prrvt-lence   of 
enteric    fever  prior    to    1907    at   va.ich   tii::e    the  writer  te- 
gf,n   h    pystemf,tio    stuciy    of   continued   fevers   in   the  vtri- 
cup  hoppitfclp   olid    sick  CMnps. 

The   sf-nitfery   condition?   in   vogue   till    over    the  repub- 
lic  of  Pf,nf-_rajr.    c-nd  more   especitliy   in    the   cities   j,nd   vil- 
lages within   the    ooundf.rie?    of    the   c^ntl    7.cne  ?,nd   includ- 
ing  the   citiee   of   Colon   tnd  Ffenarrih   were    then   in    the 
raoF.t   prirnative   condition   iMriginttle.    The  most   important 
epideniiciLogicf:,!      ffactors   of   intestinal    infectionp   hve  men- 
tioned  beloi^, 

£p  i  d  erg  i  0 1 0  g  i  c  h  1   Fbj3_tor_p  . 

V/fa t er .   Public   wbter   r-upplies  hbu    to    be  provided 
the  inhtibitfant?    of  TbUhmh    cy   the  /jnericone.    The  w^.ter 
origins. lly   came   from  open    rjiin  thrrelp,    cistern?    or 
private  vvells.   The  /jnericcns   vith    their   absolute    s^ni- 
ti-.ry   control    of   the  Chribl    zone    set   to   -vork    to   improve   the 
supply.    The    sf-.niti.ry   department   of   the  Isthmihn    CbTi-d 
Comj'jission   fctter.pted    to  provide  pure  v/^tor,    not   only   for 
the   employees   of   the  c^ntl    zone,    uut   t>l80    for   the   citieB 
rolon   f^nd  Fsn^ma  .      The  nev:  v/r-tcr  v;bs    obtjuined   frota 
Icirge  ct.ti;h  bt^sinp    or  \Vr.ter    rhed?    ^nd   delivered   to    the 
people   directly.    The   difficulty   of  m^intbiniug    these  v/oter 
sheds   free  from  pollution   led   to    the   in  stj.llt  tion   of 
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condenrerF    tt   Vfcriou?  plt-cee   f-nd   wtter    thue    octfained 

wfeis    distributed   to    the   i-mericfina   htid   others    employed   on 
the   ct.ntil    zone.   Lhter   on   t^li    the  vihter  used  wbS  purified 
by  nechfanicfcl    fiitration.   I,lucli    of   the   enteric   fever   with 
which  we   fere   concerned   occurred   cefore   the   co.iplete   in- 
Rtfcllfction   of  these   filter  plants. 

The   diftricution   of  v:ater      froir^  reservoirs   or   frora 
condenpers   to    the  inaividubl    consumer   without   its  "oecoiaing 
more   or   leps  polluted  is   in  itpelf   f.   proDlen   ol    porr.e 
little   importf-unce.    As   t,   pr^cticbl  proce^dure   wj-.ter   Vifts 
distributed   to    the  vvhite?   froii   the  wtter  sifaine   or    eloe 
the   condeneed  v;bter   w^s   supplied    them  in   Itrge  bottles 
or   demijohns.    The   v,t,ter  vvts    furnistied    the    foreign   and 
colored    employees   in    squhre   oil   Cbn?    the   tops   of  v;hich  htd 
been   ranoved,    pieces   of  vvfooa   nailed   t-crosn    the   tops   of 
these  cans    serving  as  handles.      These   cans  hela   aoout 
five  gbllone .      The  c^.rrier's  hands  would  necessarily 
come   in    contact    -'ith    the  vater    and    easily    contaminate   it. 

Flies 

Perhaps   the  greatest  diatribiitini.:   anient   of      enteiic 
fever   in  Panama   war   the   dc-iestic    fly,    and   this   is    especialiy 
important  v;hen   v/e   consiaer    the   coxm/iiasion    eatin^:,  places 
(I.C.C.    Hotels).       These   Isthmian    Ct.nal    Coiru'iission   hotels 
^•nd   restaurants   vere   for   the  most  part  well    screeiied. 
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Etili    it   IB   f:.    difficuit    ttsk   to   keep    out    t'lioF    eripecijr.lly 
v.'here    they   hve   vo   aound^-nt   -cB   in   t.    tropicj.1    country. 
Here  nj-.tive    servtintn  mupt   be   depenaea   upon   hUu    to    impresfi 
upon    thera   the   iraportt.nc  e  of   clehnlinesp   hna  proper   screen- 
ing  i?   r.    aifficuit   tt.8k.    It   if   indeea   hlinosl   i;/ipo  spi  cie 
to   enforce    tho?e   strict    sj^nitfcry   requirements   v.hich   hX-e 
necessary    to   protect    uoth   r?,v;  ana   cooked   food?    from  con- 
tfc•.min^1tion . 

ILilk  kud  C-reen^  Ve^getablee . 

The  milk   Fupply   of   the  Chnt.!   /".one   c^n  be   omitted 
from   the   list   of   cauRes    of    entei'ic    fever   owin^i   to 
itp.  limited  uee   f-,nu   strict    supervision.    Por   a    fimilr-r 
rehson    the    supply   of   gre'-ri   vegetti-les  played   little   if 
any  ptrt   in    the   sprej.d   of  the   disej-.se.      There  f-,re  r.fany 
vegetfablee  purch^r.ed   in    the   open  nibrket,    v;hich   ;,>re 
grown    chiefly   in   Chinese   gbrdens,    i-ut    since  no    trti- 
ficif.l    f ei'tiii /{ntion   is  a^de  use   of   this    source  mi^it 
likewise   be    eliminated   ts   a  possible   lactor  in    enteric 
fever . 

Ice   Teh 

A  somewhat  peculi^r  and    slowly   drawn   out   infection 
occurred  in  one   of   the   Covernnient  Ilotels   located   at 
Empire.    Strict    bacteriolotiical   inventigation   ol'  the 
hotel    fooas   ana   drinks,    revealed    the   fact,    that    trie 


icetf{teb   Wfns  prob^Dly   the   c^.use   of    the   trou'ole.    /.fter 
the   tefa   v/r  s  prepj.red  it   v:t,s  ploced   in   open  barrels,    hua 
IhTger  pieces   of   ice  v-.-ere  put   in    the  barrel    to    cool    the 
tefc.    '^he  pitchers   ueed  in   carrying   the  ice^'tea    to    the 
tbtle  7-ere   eucmerged   in    the  b;  rrel   in   the  procees    of 
filling,    fcnd  not    infrequently    the  waiter' s  hfanu?   cane 
in    contact   vdth    the  beveraj/e      --    and   the   tea    therefore 
v.-ap.   open    to    contamination.    The   OcCterial    counts    of 
the  iceJteh    phov;ed   1,500,000  bacteria   per   cuuic   centi;r.eter . 
3acillup   coli    T.-as  prerent   in   1/250   of   a    c.c.      This    tinding 
put   an    end   to    the  use   of   the  open  b;.rreis.      As    soon   as   the 
barrels   were    filled   uy   funnels    (through   cunghole)    in 
the   tops   and    the   tea   drav/n   out    uy    faucets   froia   below 
the  ice  bping  placed   in    the  individual   glasses,    ana    the 
barrels   protected    from   flies,    no   more   ca?es   of    enteric 
fever  were   reported    fro/n    these  hotels. 

Ar ti f  i ci/.l_  pri nks 

Another   source   of   infection   or   distributing  agent 
of    enteric    fever   -vhi  ch   has  never   received   its   due   share 
of   consideration,    and    one   v,hich   1    am    convinced  has  played 
an    important    role   in    the   Isthmus    of  Panama,    is    the  use   of 
various    soft   drinks,    such   as   coco-cola,    ginger-ale, 
orange^ade,    charapaigne    cider,    and   other    sodas    of   various 
flavors.      The   bottling    coiapanies    supplying    these   arinke 
going  under   various   names,    in   almost    every    instance,    j.iade 
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use  of    cottleB    coilectea    from  gKrbfcge  Cfarts   fcnd.   in    fbct 
wherever   they   could   be  obtained.    These   oottleB   were   whphea 
twice  in    cold   v,'hter,    tnd   left    to  jibrtit.lly    dry,    without 
boiling   or   j^ny  other   f.ttenpt   tt    pterilisf.tion .    The   syrup 
hud  \'7;  ter   vrere  put   in    the   oottle  nnu    chbrged   v-ith   CO-j.    The 
v;rtev   that    WoS    used   was   in   raopit   insti-ncee   open    to    grave 
chfancep    of  pollution.    The  whole  wanuf {-■cturine  process   v.'fcs 
carried   on   in    sorie  poorly   constructed    ehbck,    ^pp^rently 
'-ithout   the   slie^hteet   intention   of  conforming  to    any 
3fanitfcry   requirements.      The   lack   of    regard   for   the  proper 
Ptnitfary   mef.Rurep   was   r6ve^,led   in    the  'bhCteri  ologictl 
findings   of   the  products  purchfesed   in    the  open   ir.brket. 
These   pod?^?   almost   invarit^ly   showed   b.u    excessively  high 
bacterial    count,    hnd   the   fermentation    tests   revealed 
the  presence  of   ferraenting  "uhcteria   in   aixutions   as   hij^h 
as    1/250   of  a    c.c.      ^.ater    confi  naatory    te^t?  proved    that 
these  organism?  belong   to    the   cac  il.i^-.  coll.  group.    It 
would,    of   course,    be   difticuit    to    trace   f.ny   definite 
number   of    caries    to    the   drinking  of    these   sodas,    still 
the  sanitary   surroundings   under  which    these   beverages 
were  prepj.red   and   the   fact   that   upon    examination    they 
showSd    evidence   of  gross  pollution,    nake   it    seem   quite 
evident    that    they  may  have   oeen  a    con  tri  outing  factor 
in    the   spread   of   enteric    fever. 
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Clinicfcl   fcaiQ  i-hcteriplogicbl   C  DserVc.tl  ons 

It  has    been   observed   for    Dome   tine   thbt  nuiny   of   the 
continued    feverr*   in  Pt.nt.iaf.    do    not    confoi-m    to    the    type   of 
fever   upu^liy  knovn  hP    typhoid   ^nd  which   is   ct.uped    cy  the 
typhoid  thciliup.    It  hbs    been   noted    thht   the  postraortera 
findings    in   h    nunber   of   theese   fhtt-.l    cases    revealea   lesions 
somewhf.  t    sug^restive   of    &ep ticbemia .    These   finuings   lea 
to    the   exj-.nii nation   of   the   v&rious  hoapitt.!    records   on   the 
Ipthraus   of  t'hnhiiih,    and  nore   especially    those   of   Ancon  Hosp- 
itol.    The  v/ri  ter  v.'bs   at  once   struck   by    the   frequent   appeai*- 
ance  of    cases   vjhich    for   the  want   of  a    oetter   diagnosis 
T«.'ere   called    "fevers   of  ^n   undetermined   origin."        These 
cases   were   quite      often   fatal   ana   in  nost   instances   were 
charactfri  sed    oy   a    low   grade   of    fever   and    clinical    symptorrB 
not    so    very   unlike   those   shown   in   a    typhoid   infection. 

These   observations  led    to    an   inquiry   into    the 
nature  and   causation   of   these   fevers.      This   inveetig&tion 
was   divided   into   two  parts,    a    clinical   analysis   of   the 
synptoiiis,    and   a  bacteriological    stuuy  and   classi  tication   of 
the   cases   into   group    corresponding   to    the   organisms   found 
in    the  pati  font's    ulood.   L'ly   attention    was   not   only    uirected 
to   those   cases   of   fever   which   are  easily   recognised   clinic- 
ally as    typhoid,    Dut,    in   addition,    to    those   ad;aitted 
to    the  hospital   with   a    slight   rise   of  temperature,    cases 
in   which    the   diagnosis   -.hs   r.-iore   or   less    obscure.    Systematic 
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routine    cloocl   cultures  \";ere   therefore  mbde   on   fell   case? 
of   fever   f.diriitiea   to    the  hospitals. 

TniB   investigation   of  tropical    fevers    cover?   b   period 
of  t    little  more   than   tv;o   years'    vori:     ana   during    this 
interval    1185   blood   cultures   were  made.    This  nuncer   aoes 
not   represent   1185   maividual    cases    of  continued   fevers, 
since  in  many   instances   at    least    three   or  more    olood   cul- 
tures  were  made   on    the    sarae  patient   durin^^;   the    course  of 
illness.    I   wish   to    consider   in    this  paper   the    study   cf  108 
cases   cf   continued   fevers   in  which    specific   organisms 
trere   isolated    froin   the    clood. 

In    the    earlier   part   of   the   investigation   various   kinds 
of  media   v.'ere  used   for    the  isolation   of  the   organisms. 
After  making   a    comparison   of    the  ;.iedia   used    cy   other 
v^orkers   it  was   decided   to    use  a    oile  ^^lycerin    co-ribi nation 
which   was    foun..    to    yield  most    satisfactory    resu^-ts.    It   is 
esfeutially    the   s?me  as    that    dercribea   cy   other   T.-orkers. 
Ox-bilc  v.faS   obtained  from    the   slaughter  house,    filtered 
and  used  v.lth   glycerin   ana  peptone.      The  medium  was  made 
up   in  proportion   of  ox-cile  90   cc.    peptone   IC    grams, 
glycerin   10   cc.      Auout    40    cc .    of   the  mixture  were  placed 
in  wide  mouth   cottlee   of  about    lOG   cc.   capacity   ana   steri- 
lised  in   the  autoclave   for   lo  iainutes   at   15  pounds  pressun^ 
The   syringes   for  blood   cultures   v.'ere  the   all   glass 
Luer    (/jnerican  make)    having   a   capacity   of   10    cc .    and 
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vere   blso    eterilired   ir.   the   futoclhve    for  15  minutes:   c.t 
15  pounds   presFure.    The  patient'?   hvv\  wt-.c    thoroughly 
clefcHFed  'rith.    so^p,    v^ter   tnd   olcohol,    titer   which   pro- 
cedure  h    i^ichloride   drepsing  v::.z    applied.   The  needle 
of   the   syringe  was   inserted  into    the   vein   &t    the   oend 
of   the    eloo-^  t^nd   IC    cc.    of  blood   bspirfcted   bnd    tr^nsf erred 
irnmediately   to    the    L.ile-glycerin  nediurn  which  wf-e 
then   incuDated  18    to    24   i.ours.      If   the   first    set   of  hghV 
plates   w&F    sterile   ht    the   ena   of  24   or      48   hours    then   i, 
second   and   even   b    third   set   of  plates   whs  poured   from 
the   original    clood  glycerin   culture.    In    every   instance 
There   colonies   <,ppebred   on    tlie  pltin  agar  plates,    five   of 
these   colonies  v^ere  mj,rked   and   studiea.    Proiu  each   of 
these   coloniee    two    trtsnafers   were  made,    one   to    a  plain 
fagfar   Sitae,    v/hich  vjhB   sealed   and  kept   a?    a    control    culture, 
another    to    an   agar    slant   vrhich    was   used    for    suucultures. 
These   included  troth,    milk,    gelatin,    potato,    lunham's 
solution   and   the  follovdng  car'uohydrateti:    gi.ucose,    lac- 
tose,   Pt:CcharoFe,    galactose,    mannite,    dextrin,    ron^ite, 
inulin,    dulcite,    maltose,    levulose,    araeinuse,    rafiinooe, 
mannose,    zylose,    rhainnose,    ana   glycerin.      These    cultures 
vere  incubated  at   2>7°    and   ouaerved   at   intervals   of   24 
hours,     five   days    ana   ten   dayt^    except    the   gelatin   and 
milk  y,'hich  were  kept   under   observation   for   at   least    ti  fteen 
days.    If  at   the   end   of   fifteen   days    the  milk  was  not 


cOc:.guxtted  hef.t  was    appliea    to    further   determine  it? 
co^>gult.l)ility .      The    Cfcrbohyart tes   were  used   in   h    seminolid 
medium   for    the   determination   of   hcia  and  ghB,    the  nedium 
being  made  h?    follows:    seven   tir;-ras   of  hgj.r,    six  ij,rhms    of 
gelfctin,    ten   gr^rae    of   oeptone   h.nd   ten   gr^ias   of   the    caroo- 
hydrfcte    (Llerk'p    C.P.),    the  volume  being  i.ifcde   up    to    1,000 
cc  .    and   enough   litmus    solution   adaed    to    give  ther^eaium  a 
faint   purple   tinge.    The  mixture   was   sterilised   in    the 
autoclave   for   ten  minutes?   at    five  pounae  preeeure.    The 
organiprnp  were   also    te?tea    on    the   eame  media,    eterilised 
vith    streaming   steam     in    the  Arnolc   steriliser,    the 
repultr   proving   identical    :-i  th    f!';or,e    found   ^  i  th  neaia 
rterilippd  in    the  j-.utociave.  ^'■"»^^»-j ^J/ot  cn/^^UA^^^vvwo  urvUL  \A«t^^ 

0OvvU*aJ^t>J1    '^v^-v^^  Ov^'^'yphoia   |'ever~V-'<^^^-^^^JO>J'-»vo  d\p^  >rO.^\;u.  C  ^ 

The   nui'iUer    of   cases    aamittea    to    the  hospital?,    from 
■which  poaitive    olood   cultures   were   ootained    v/as  108. 
MTien  vje    come    to    ^tudy    the    cultural    characteri  rti  cb    of 
the   organipias   isolated   froia   there  caseB,    ;-    remarkable 
result   vap    found.    Oiily   47    (43/^)    of    thepe   cas'ee   of   contin- 
ued  fevprs   were   true   typhoid   fever,    i.e. caused   cy   the 
typhoid  bacillus.    In    the^e   cases    the   cultural    character- 
istics  of   the  organism?    isolated   correspond    in    every    de- 
tail   to    the   reactions    usually    ascribed    to    the    typhoid 
baciliu;-'-.    These  bacilii    are  of  medium   size   and  have    round 
endr..    They   are   actively   motile,    have  peritrichic    flagelia, 
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fcnd  Jr.re   Grara  negative.   Excellent    cipolfcr   sttdns   ^re   ou- 
tfained   when    the   organisns   h.re   grorai   on  potbto.    The   colonies 
on   plfcin   hghV  plhtec   tire  raediura   sized,    rouna,    elit^htly 
raiBed,    homogeneous,    -ith   h    chbrt,cteri  sti  c   opalescent    uluiah 
grty   f;ppet=rbnce.    On   t-.g^r    slt.ntp   the   growth   i?  raoie-t,    optiles- 
cent,    tlui3h   gray.    In   gelatin    stab   culture    the  groAvth   is 
fchundfant   tlong   the  line  of  inoculation  ^nd   on   the   surface 
pprebdf?    out   hs   h    thin    oluiflh-grt.y   covering. The  gelbtia   is 
not   liquefied.    In  troth    the   organip/ris  grow  vd  tn   h    plight 
oifiuse   cloudiness.   :-alk   ir^  not    cohgul&ted.    At    first   no 
chtnge  i?   ooeerveu   in   litmus  milk,    out   later   the   culture 
turns   bcid   and  remains   tcid. 

On  potato,    as   a    rule,    the  growth   is   very  characteris- 
tic.   It    covers    the   surface  an   a   moist   almost   invisible  layer. 
These  hacilli    do   not   split   any    of   tlie    cf.rcohydrates   with 
the   formation   of   gas.    i^.cia   fermentrticn  takes   place,    nowever, 
in   glucose,    galactose,    mannite,    naitose,    ievulose,    raf- 
finose,    mannose,    and    zylose,    cut   no   acid   fermentation   is 
observed   in   lactose,    sjccharose,    dextrine,    soroite,    inulin, 
arabinose,    rhamnose,    salicin,    or  melanyte.      These 
organisms    do   not  produce  iridol.    They  v.ere   agglutinated 
by   the  patient's   ov.'n   serun  and   were  pathogenic    for   guinea 
pigs. 

Clinical  Peature.s. 
In   analysing   there   cases    of    true    typhoia    fever   it 
must   be   remembered   that    a    greater   part    of   the    levers 


::8 
under    conBiQeration   occurred   hmon^   the   colored   rocea   t-.nd 

the  hiptorie?    r.ubraitted   by   the  patients    are   very   unreli- 
able.   Careful   review   of   the   tenperature   charte    aad   a    study 
of   the   synptonatolo^y   often    showed  an    extremely    ehort 
course   of   fever.    ?rom    thi  t;   it  might   be   inferred    that 
ambulatory   cases   were  adLiitted   durine   deff  f  ervescence. 
Fortunately,    hov^ever,    a   valuable   check   is   e;iven    oy   the 
ciood   cultures   v/hich   ~e  know   from   the  v/ork   of  others   give 
positive   results    only  vhen  taken    during    the   first   ten   or 
twelve   days    of  the   disease.      In   reviewinj^   the  histories 
of   the°e    forty-seven   cases   v-hich   tifave  positive   cultures 
of   the   typhoid  bacillus   we    fina   that    these   C'.ees    conform 
to    tlie   symptoir.-complex  usually   described  as    true   typhoid 
fever,    ^biout   one-half     the  nuL-icer   occurred    among  J  arbaoian 
negroes;    about   IC^c.  in   Spaniards   and    the   remainder   among 
the  various  West   Indians   and   ;.nericans.    yvlmost   all    of 
these  cases   were  betv;een    the  age   of  nineteen   and   thirty. 
V."niic  more    cases    occurred   at   Gatum   than   in  any    other 
locality,    t.lnost    every    town    froi'i   Loiori    to    .anaiia    contri- 
buted  one   or  more   cases.      Lost   of   the  patients   coiuplained 
of  headache,    fever,     ?ore   throat,    pains   in   the  eto-iach, 
vomitin^i   and    sometimes    chilis,    cough    ana   backacnes  .    The 
clinical    findings   on   admissioii  were   fairly    constant,    viz: 
furred    tremulous,    flabby   tongue,    enlarged   liver   ana 
spleen,    lo\'7   tension  pulse   frequently   dicrotic,    tenaerness 
just   above   and   to    the   right   of    the   umoilicus,    diarrhoea 
or    constipation,    and   in   many   instances    alcuminuria. 
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^UThtion  _o_f   the  Eever . 

The   durt^tion   of   the   fever   wbs    extrenely   variable 
rfanging   frora  tvo    to    four  v.-ecks,    tlthough   b    five   and    even 
fa    six  weeks    fevei'  v/f.e   not   bt   ell    rtre.      As   h    rule,    the 
fever   wfap  more   or   less    continuous   vd  th   slight    lemi  s?ions 
durin^^   the  height    of   the   disease    (when   clood    cultures   7;ere 
positive',      and  becf-me  more   or  less   remittent   towtrd   the 
end   of   the   infection.    The   severity   of   the   onset  wfas  no 
guide   to    t}ie  durfction   of  the  disefase   or   to    the  develop- 
nent    of   conpli cations . 

In   7    of   the   47    Cb^-es   ol    typhoid   fever,    or   lA.Q'/o 
either   recrudescence   or  aefinite   relapse    took  pli-ce  usually 
bt   about    the   tirue   the   temperature   approached  nonaal.    In 
one   case   thi?   reinfection   occurred   after   the   terapert tur e 
had  remained   noriiial    13    days. 

ITephri  tis  . 

nephritis   was   nearly   always   present   in   a   more   or   less 
severe   degree  particularly   in   the  negroes;    in   31   cases 
studied   in   Ancon  Kospital,    nephritis   ras  present   in 
every   one,    and   repeated   examination  during   the   course 
of   the   disease   shov?ed   that   it  persistea   in   a   more   or   less 
subacute   or   chronic    foi-m   during   convalescence   in   78/^  of 
the   cases.    I    am   inclined   to    believe   that    typhoia    toxaemit. 
is   one   of   the  causes   of  the   chronic  nephritic   conditions 
so   often   met  "Ith   in   typhoid   fevers.    The  nephritis   is 


apparently    of   the   chronic    aif  1'up  e    degenerative   type.    A 
pirail^r   nephritis    occurs   frequently   in    the   course   of 
pevere  mhlhrih,    bnd   owin^,  to    the   frequent  iihl^.vxi-,1    coripli- 
c^tions    of   typhoid   fever   it   i8  possL  cle   that  nalf-.rifc.l 
toxinn   plfcy    sor-ie   roie  in   tl:e   cfausttion   of   th^  nephritis 
of   typhoid    fever. 

Postmortem  Findings. 

Seven    of   thes^e   47   patients   died,    tv,c    from  hejiiorrhfage, 
one   on    the  ninth   d^.y   j-fter  bdrnieaion,    ana    the   other   on 
the  ninth   dfc.y   of   the    relapse,    and   one  from  a   co;fipli eating/ 
pneumonia  \irhich  began   about    the   ena   of  the   first   wedi  and 
proved   fatal    thirteen    aays   afterwards.    Of   the   remaining 
four    fatal   caees    three  held  malarial    infections    on   admis- 
sion  and   one   case   developed  a    double   sup.jurative  parotitis. 

Postmortem   examinations   were  made   on  but    three   of 
the   seven    fatal    cases,    tlie   two   which   ai  ed   of  hemorrhage 
and   trie   one   that  died   of  conplicatin^^-  pneumonit    bein^- 
sectioned.    The   lesions    found   v.-ere   very   similar,    hyper- 
plastic   or  necrotic    lymph   nodes,    hyperplastic    or   ulcera- 
tive Peyer's  patches,    acute   splenic    tumor,    malarial 
pi^-mentation  and   cloudy    s-elling   of  all   viscera.    One 
case   ehowed   acute  aiffuse  nephritis.   Tv/o   caaes    shov/ea 
focal    necrosis   in   the  liver  and   three,    capillary  bronchitis 
or  broncyiooneumonia  .    Iri    the    tv;o    cases    v.hich    died   from 
hemorrhrge,    ulcerative  lesions    of    the  intestine   w^--re  pres- 
ent . 


In    cfepps   of   pnteric   fever   -.vi  th    clinical    synptoins 
puggestive   of   typhoia    fever  txie  pbrfctyphoia  bfciixus 
type  E   v'fas    isoioted   from   the    ulooci   of  ;„6   ct-aes.    These 
pfcratyphoia    D;>cilli    tre   to  "be   chartcteri  eed   &g  medium 
sized   rods,    Gvhia  negative,    motiie   Mid  ar   bbvin^^  peri- 
trichic    flhgellb   v/hich   ^re   e&sily   strdned    even   on   very 
old   cultures.      The   colonic?   on   hg-aV   are   round,    homo ^-en ecus, 
Tfaiped   fmd  moist.      By   direct   light    they  are  opalescent 
and    uluiph   gray.      Tlie   groi..vth    on   agar    slants    is    aoundj.nt 
and    by   direct   light   i  c   opalescent   ana   cluish   gray.    In 
gelatin   ptab   cultures   the  growth   i?   abunaant   along   the   line 
of  inoculation      and   the   surface   of   tlie  medium  is    covered 
•'dth   a   moist,    cluish   gray   grov-th.      These   organisms   impart 
to   broth   cultures    ?.    light    diffusec:   cloudiness.   ],iiik 
cultures   are  not    coagulated.    Litmus  milK:  at    first   re.uains 
unchanged,    but   after    three    to    five  days    it   turns    strongly 
alkaline.   Later    the   organisms  may    even   dissolve   the   casein 
and   form  nuiaerous  fat   crops    on    the   surface   of   the  -'nedium. 
The  phenol   ana  nitrate   reactions    ^re   negative.    The   indoi 
reaction   is   also    negative.    These   oacilli    form  gas   ana 
acid   in  glucose,    mannite,    galactose,    maltose,    dextrine, 
sorbite  and   ;.rabinose,    cut   neither  gas   or  acia   fermentation 
occurs    in   lactose,    saccharose,    raffinose,    soroite,    mulin 
or    Balioin.    The  patient's    serum      gave, as    a    rule,         negative 


■'id&l   refactions    for   typhoid  hUd  pbrfctyphoia,    fclthoue.h 
the   orgfani  sms   isolfeted  were  usually   cgolutinated   in    rtither 
hij^i    dilutions.      These   orgt,ni?ms  hre  pj-. thogenic    for  guinea 
pigs  .      'V^'JlASu  6-vc^^v^/vv\^^v^  •\a!\ajl  cu^-CiXuJ^vUwcCtccl  V^O^^ 

Clinichl  yefatures. 

Since    t?iese    organisms    differed  nfc.rkeQ'iy    frcrc    the    typhoid 
bacillu!?   it  proved   interesting   to    try   f-.nd   determine   if 
they   gbve   rise   to   h    syraptoin   cox/iplex   sufficiently   chf^rtcter- 
istic    to   be   di  ptinguiphed   fro^n   true   typhoia   fever.    This 
pf.-.rt.t>"phoid  group    -hB    represent  ea   f,s    stfctea   h'tiove   by   tvv-enty- 
six   CbPes   of   continued   fever.    In   f,ll    of   these   ct-ses   the 
noture    of   the   onset   ••vas   similbr   to    thot    of   true    typhoid 
fever,    out    the   syrfiptoms   vieve  very  much  milaer.    The  period 
of   tenperf-ture  v;hile   similar   to    thrt    of   the   true   disease, 
v/fts,    EiP   h    rule,    several   days    shorter.      T}iere    penned    to   he 
a   greater   tendency    to    relapse    than  in   typhoid   fever.    Tv;elve 
of   the    t-- ent:- -r.i>-   cases    showed    either   a    relapse   or   recru- 
descence,   ahout   46/i.      In    this    series   of   cases    tnere  ^.vere 
no   haTiorrh;>geF'   or    other    synipton?   of   intestinal   ulceration, 
'i'he   only   complication   v.as   a    rupturea    spleen   in   one   case.    In 
this   case   a   pure   culture   of  p,-rhtyphoia  bacilxus  B  were 
isolated   frora   the  peritoneal   cavity.      In   only    tvo    of 
these   case?   -'-a  s   there   ?-    narked   n-^phritis.    In   one   case 
aesti  vo-autumnal   malarial   parasites   p^ere   present    in    the 
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p&tient'p  "blood   on   ;^dmis£^ion   hnc  mty  fccount    for    the 
nephritis.    One   c^!?e   died   but   unl'ortunhtely   no  postmortem 
exfciriinhtion  v^fas   rnt:.de.    The  rid^l    reh^ction  v.-bs  more 
frequently  positive   thtin   in   true   typhoid   lover,    and    the 
rei-ction   occurred    efarj.ier   th&n   it   did   in    the   true   typhoid 
cbses.      Thene  pttra typhoid   fevers   bre  :noreover   shhrply 
dietinguiphed    from  true   typhoid   fever   in   that    there  was 
f;   greater   tendency   to    relapse   or   to   recrudescence.    The 
prognopif;  -v&s   alway?  much  more   favoraole. 

Ili  PcellfatieouB . 

The    ne/'icining  35   capes   of    continued   fever   in  my 
perie?   of  108  were   found   to  he   infections  with  microorganisms 
distinct   from   either    the    typhoid   oi'   the  paratyphoid  hacilxi. 
1   have   Qivicxed   these   ether    fevers   into    four    Fu'u-groups 
according   to    the   cultural   chf.racters   of   the   organisms   ob- 
tained  frori   the   >.lood   of    the  jjatieiits. 

Continued  Fevers  Group  A 

This  group    embraced   thirteen   cases   of   continued 
fevers   and   is   a-pociated   v;ith  an    exceedingly   interesting 
group    of  tfcilii,    v-hich   do   not    conform   to    the   descriptions 
0"!^   either   the   paratyphoid   or   typhoid   organipms.      "hese 
"bacilli    are  medium   sized   rods,    motile,    wi  th  peri  tri chic 
flagella    and   f re   Cram   negative.    The    colonies    on   agar    are 
round,    rooist,    homogeneous,    and   "by    direct   light   have   a 
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bluif'h  grfcv   h^pri e i-.y -rinc e .    The  growth   on   bg?  r   plf-nt   i? 
fa'bundfcnt   hud  libs   t.    cluish   gr&y  appe^rf-nce.    "he    growth 
on   gelf^tin    rtab   ia   r-bundfant   hlong   the   line  of  inocuifa- 
tion.    The    purftce  growth   ir    rraooth  re9e::iclinr_^  in    hppebr- 
hnoe   the   growth   on   i.ghv    slc-ntc.    I.iik   is   not    cot-guifatea, 
^nd  no   f^cid   or   r  lifeline   chc.ngep   f:.re   observed   in   litmuF 
milk.    The   grov;th   in  brotli   is  not   unlike   that    phcv.'n    cy 
part. typhoid  nna   typhoid   Dfcilii.    The  groivth   on  potato    is 
almost    invisible   auring   the   first   few  days   of  incubation, 
"Ifcter,    however,    the  orghnisms  produce   t.    diotinct   growth 
resemcling   the   surface  of   the  potato   m   color.    In   aone 
r.trains   a    f;  int    trace   of  indol   is    observed,      /.ll    of   these 
tacilii   produce   gas   ana  a    slight    amount    of  acia  in   glucose, 
maniiite,    Sf  ccharose,    dextrine,    soroite   ana   aulcite,    uut 
no    gas    cr   fcid    is   noted   in   lactose,    galactose,    levulose, 
maltose,    glycerin    or   inulin.    Cuc}i   organisms   v/ere  isolated 
from   13    cases    of  continuea   fevers. 

Clinical   Syiiiptoius  . 

The    duration    of    the    fever   was    aoout    the    same   as    that 
of    true   typhoia   fever,    and   the   terapertture  charts    show 
a   very   irregular   remittent    type.    Therp  were  no   relapses 
or   recrudescences   in   this   group.    Pive   of   the  15    cases 
proved   fatal,    a   laortality   of  about   Z&^/i> .    The  autopsy 
findings    in    there   cases   \Tere   as   follows: 


Cfaoe   1.    Cuuhcute   aiffuse  nephritis,    bne.-db,    generbl 
hUbBhTCh,    ct.rdibc   diibtttion,    tnemic   inft-rct   in    npleen 
hnd  henorrhfci^ic    erofion   cf    the   pto.ihch. 

Cfape  2.  i^jaoel'ic  f:,"bpcess  of  liver,  uicerhtive  colitis 
( t.moeuic  ~  ,  oederaa  nn..>  contiestion  of  the  lung?,  capiiifc-ry 
bronchitis   r nd   fcute  degenerhtive   nephritis. 

Cc.ee  3,    Gbugrene   of   the   left    foot,    throjni-OF.ie    of   tne 
left    ilic;C    Jr.nd    femorj-.l    veins,    multiple   infbrction    of 
the  kidneyp,    ;.cute   eriteri  ui  ti  p  ,    ...esenteric    lymphr^deni  tio, 
Flight    cferdi^n    thromcofie-    (raural). 

ChBe  4.    Acute  heiiiorrhfagic   nephritis,    hemorrhogic 
bronchopneu-Tionif' ,    CbtHrrhbl   gj^ptritis   and  ^^neaio. 

The  7.1  dtl    reaction   in    this   series   of  chses   wbs 
negative   throughout   the   course    of  the   diset.se.    This 
type  of    fever    seems    to   be  rao  re    serious    than    either   the 
typhoid   or  phrfe, typhoid   fevers,    and  niaj    be   considered   c.n 
the   severest    forni  of   the   continued   fevers.       r^'^AJ^  C^Vp-^.vuA/W^ 

"    Qontinued   gevera  _Gro_up_  B. 
A  second  group    of  orgfanisras   wj^s    isolbted    fron   the 
blood   in    six   cases   of   continued   fevers.    The  /aorphologicfei 
ch:-.rt.cters   of   these   organ!  sias   ;.nd    the  growths   on   bgbr, 
railk,    broth,    gel;-tin   bnd  potato    correspond   in    every   v.'by 
to    the   reactions   of  the   typhoid   Ofacillus.    On    the  various 
carbohydrates   some  very   interesting   differences   ^.re   to  be 
noted.    The   sug^r  rebctiono    take  pl;>ce   very    slov/ly   out   f.fter 
five   dr^ys    incubbtion  both    bcid    and   gas    are  proaucea   in 
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galactose,    labnnite,    dextrine   hnd   d-jlcite.    In   faddition    to 
these   cHfange?   bcid   f err-ientation   is   observed   in   glucose, 
l&ctoae,    Sc-cch^rose,    sorbite,    ievulose,    laaltose   hnd  glycerin. 

CliniCc.1  _Q^ni2t_0ins^._^ 
The   tei;iper;.ture   varibtions   in    these  Cfases    resemuled 
soaie-.vhbt   those   seen   in   true   typhoid   fever.    The   fever 
IbPted   usubliy   4    or   o  weeks.      The   fevers    Gee;n   to  "be  nore 
irregular   and  more   resiiittent    thhn   the    types   of   fever   juet 
descrilsed.    In    this    series   of   cases   there  were  no    compli- 
Cbtions,    and   nephritis   plhyed   only   h    smbll    role.    One 
defcth   occurred    with    the   follov;ing  postiiiortem  findings: 
lymphbtic  hyperplbsib   vdth   necrosis   in    the   iloum,    ;^Q;endix, 
};,nd   colon,    ^.cute  splenic   tumor,    acute  bronchitis,    cttarrhal 
enteritis,    clouay    swelling   of    the   viscera,    acute  nephritis, 
fescarifasis   and  uncinariasis. 

The   typhoid  and  paratyphoid  V.idals   were  negative   in 
every   case    even   as   late  as    the  33th  day   of   the   disease. 

Continued  JF ev^r£L_Grou2^ . 

A   third   interesting   group   of  bacilli   v^'ao   founa 
in    eight   cases    .■)f   continued   fevers.    The   cultural    characters 
of   the   organi  si:i  are   nuite   distinct   from   those   already   des- 
cribed.   In  /aany  ways   they   are  closely   related   to   racillus 
coli  .      IJorphologicaliy    they   are  not  unlike    the  bacillus   of 
"Sscherich.      The   colonies    on   agar  plates,    the   growths    on 


agar    sl^.nts,    the   growth?    in   broth    ^nd   in   £;elhtin    hve   identical 

'with    thode   of   the   colon    b^cilluR.    These   OTjionipms   do   not 

corigulote  milk,    neither   ao    they  proc^uce   huy   chani^ec   in 

lit'ius  tjiiik,    even   after   lonj  incuobtion.    Cn  potbto   i.l 

first   the  growth   is   almost   invisible,    out   hfter    five 

or    pix   dfoys,    h    f^^int   lemon  yellov>'  r^'rowth  ip   0u?erved. 

Two    of   theBe   strhinp   ghve   -a   fbint   inuDl    reaction,    while 

the  other   Ptrains   were  negative.    L'one   of    these   strains 

reduce  nitrites    to   nitrates   and  no   nhenol   i?    formed. 

Thif   group   of    cacilii    ferments    the   follo'.vin.i:   caroohyarates 

Tvi  th   the   formation   of  both  gac   and   acid,    glucose,    lactose, 

galactose,    maniiite,    dextrine,    maltose,    dulcite   and   soroite. 

No    charge?   are  observed   in    saccharose   or   salicin.    All    the 

bacilli   were   agglutinated   with   the  patient's   own    ulood. 

;..ll  memberg   of   the   group   are  pathogenic    for   guinea   pigs. 

The   ca^rsea    of   fever    associated   with    these   uacilli 
came  from  a    single  locality.    The   t.^nperature  curves  in 
this   group  were  not  high   wi  tn   uut   one    exception.    The 
clinical    symptoms    of   these   cases   were  not   unlike   those   of 
typhoid   fever.      One   of    these   ca?es   aborted   on    the   eighth 
day   of   the   di sease . Anotner   case   developed   a    cardiac    com- 
plication  late  in    convalescence.    The   case   v;i  tli   the  highest 
tejip  eratu  re   died,    and   the  postmortem   final  ngs  were  as    follows: 


:J 


ulcerative   enteritis,    hyperplarib    of    the  laeseuteric 
lymjih  nodes,    hcute   tuberculM-   lymplit-.cieni  ti  s, 
clironic  prolif erbtive  pleuriti?    ^loft';    incoinplete   ro- 
tation  of   the   viscera    (intestines);    ri^ht  'bronchopneumonia. 
In   one   of   there   Chses   the  \.ld«l    rebctions    for   the 
typhoid   bnu  pf-.ratyphoid     LbCilli   were   ne&btive   on    the 
fifth,    seventh,    eleventh,    fifteenth,    seventeenth   and 
t^■7enty-ei^'ht^   days   of   the   disebse.    In   another  case    the 
typhoid   and   paratyphoid   agglutination    reactions,    v.ere    all 
ne jative,    until    the   29th   day   when    the   uloou   ^h^e   a    puapici- 
ous   reaction.    In   one   other   case   the   same   reactions   were 
positive   on   the   19th  and  negative  on    the   :i5th  ana   30th 
day   of   the   disease.    I.i   the   otlier   cases    the   reaction?   were 
negative   througliout    the   course   of   the   disease. 

Continued.  _revers  _G_roup  D . 
In   fadaition    to    the   fevers    already  described  we  hbd 
in  Panarifa    another   very   interesting   group,     represented  by 
h    series   of    eight  cases.    These   fevers   were    caused   by   a   group 
of  bacilli    quite   distinct    fron  any  heretofore   descriced. 
These  bacilli    are  nedium   sized   rods,    actively  motile, 
having  peritrichic    flagella,    which    are  easily   st:;>ined   on  very 
ola   cultures.    The  growth   on   agar    slant?   is   opalesceait    and 
oluish   gray.    The    colonioa    on   agar  plates    are  round,    moist, 
homogeneous    and  have   an   opalescent    oluish   gray    appearance. 


exactly   like   tho?e   of    the   typhoia  bacillup.    These  organisms 
grov/  quite    plo-,vly   in  broth  producine;  h    li^ht   aiffuse 
turbidity.    In  nilk    these  bf.cilli   produce   h    solid   coi.^ulhtion 
hnd   cause   after    several    days   incucation   some  peptonization. 
Litmus  milk  is    completely   decolorisea,    uut   g;rbQualiy 
turns  pink.    The   grov.^th   in    gelatin   is   abundant   along   the 
line   of  inoculation   and   on    the   surface  a    light    'jluish  gray 
filqi  i?    fori^ied.    The  grov/th   on  potato    i^   quite   characteristic. 
It   is   abundant   in   quantity   and  pi.gmented,    the  pigment   varying 
with    the   different  members   of   the  group    fro/a   cream   colored 
to    a   d;,rk   chocolate  bro-^/Ti.      These  bacilli    reseii^-le   very 
closely   the   typhoid  bacillus   in    that    they   do   not  produce 
gas    in   glucose,    lactose,    saccharose,    galactose,    manuite, 
dextrine,    sorbite,    inulin,    i/ialtose,    levulose,    arai^inose, 
raffinose,    mannose,    zylose,    rhamnose,    glycerin,    salicin   or 
melanyte.    Acid   is   for.-ied   in    glucose,    lactose,    saccharose, 
galactose,    dextrine,    levulose,    mannose,    zylose,    ana  glycerin. 
These  organisms^  grow  very  slo'.-Jly   onall   medium.      The 
typhoia   and  paratyphoid    'ddal   reactions    for   this    series  of 
cases   were  negative,  "till    all    of   these  bacilli    were 
agglutinated  by    the     patients    own    serum.    These  bacilli    do 
not    forra  indol.    All    of   these   organisms   ^.vere  pathogenic    for 
guinea   pigs 

Clinical  .!i^J/HS,tpj^g. • 
This  group    of   cases   is    thus    represented    lv      a    series    of 
organisms   v/hich   is    easily   distinguished  from  any   of   the 


preceding  groups.    The   chBes   hlso    sho-v   clihicf.l    tebtures 
wbiGh   sep&rfcit8   them   sharply  froii   the   other  groups    aepcribed. 
It    is    repre?eutea    cy    eight    Cbses   wiiich   occurrea   vdthiii   h 
perioa   of    six  laonths.    It   is   inter estina   to   note   tht>t    the 
tenperature  cht,rt3    showed   conditions   rhn^'ing   from  bfebrile 
to  f>irly    severe   continuea   fever.    7he  .Tibjority   of    these 
chses  may  be   chf.rbc  teri  sed  as   low   grade   continued    fever. 
r.  most   reraarkh"bl9  and  interesting   feature  in    this    series   of 
cases   is    that    the   associated  "caci  Hi    coula  "ue   isolated 
froui   the   ^.lood   as   long  as   the  patient  was  unaer   observation. 
In    this    series   of  cases   blooa  cultures   v;ere  made    every   five 
days   throughout   tho  patient's   illness   and   all   provea  positive 
f^ven    after  the  patients    were    convalescent.    EOiiie   of    these 
patients   kindly  permitted  me   to    take    ulooa   cultures    even 
after    their   dischj.rge   from   the  hospital    and   in   a  numoer  of 
instances    the  orgariisTis  were   still   present   in    the   olood 
stream   threenonths   later.         /n   interesting  fact   concerning 
these   cases   is   that    at  no      time   during   the   course   of    the 
disease  are    the  patients    so   uncomfortable  as   are   tnose    suf- 
fering  from   other   infections    of   a    typhoid-like   character. 
Another   interesting  feature  seems    to   be    that   a   much  lonccer 
time  is    required   for    the   effects   of   the   fever   to    wear   off   and 
the  patient   regain  normal   health.    The  prolongation   of   these 
symptoms  may  bear   soine   analogy    to    the  persistexicy   of   the 
bacilli    in    the    ulood. 


Generbl  C_on pi derbti on s   Concerning    the  Orjgbnis/as  J_solbted 
Typhoid  Lfacillua . 
The   organisms   origin&lly  isol&ted   from   the   olood   of 
enteric    fever   cases   in  'Phnhra'd  were  brought    back   to   >ytiieric& 
c.nd  hfcve  "been    submitted   to  phinstaking   study   t-na   coraparigon 
in   the  iiacteriological  Laboratory   of   the  Johns  Hopkins   Univer- 
sity.   In    every   instance   the  reactions    observed   in  Panama 
were    subsequently   confir:aed.    The      organisias   isolated   from 
the  blood   of   enteric    fevers   in  Panama    and   classified  as   typhoid 
bacilli   may  be   characterised   as    foliov/s:    These  bacilli    are 
about   three    times   as   long   as  wide  with   rounded    ends.    They  may 
appear   at   one   ti>ne   as   very   short   ovals,    at   another   tiv.ie  as 
long   threads,    anu    uoth    of    these    forms  may   appear   together.    The 
breadth   of   the^e  bacilli    remains    tolerai-ly   constant.    The  mor- 
phological  characters,    present   cut   little   that   ;vill    aid  in 
their   identification.    They   stain   a    trifle  less    readily   vd  th 
the   analine  dyes    than    qo  most   of   the   other  organisms.    These 
bacilli    are   acti/ely  motile   and   when    stained   oy   special  methods 
beautiful  hair-like   flagella    tre  observed  which  are   attached 
in   large  numbers    to    all   parts   of   the  bacillus.    These   uacilli    do 
not   form  spores,    although  irregularities  of    staining  are   often 
observed   in   these  organisms,    owing    to   a   retraction   of   the 
protoplasm  from   the   cell    envelope  which   see/a   to  produce 
vacuoles   in   the  bacilli.    This  organisia   stains  more  or  less 
irregularly.    The  colonies   on   agar  plates  possess  no   very 
typical   characteristics.    The   colonies   are   rouna,    homogeneous 
and  bluish  gray.    The   growth   on   agar    slants   is   abundant,    and 
has    an  opales'cent  bluish    gray  appearance.    These    organisms 


give  a   li^t   diffuse   tur^jidity    to   oroth      cultures.    In   ,y;el^>tin 
?.tr.b    culture?    the  growth   is  mostly    on    the    surfbce,    there 
ceing   only   b    limited   development   QOT.'n    the   tr<-.ck  made    uy    the 
needle.    The    surface   grov;th   ha?    the    same   general    appearance 
as    the   colonies   on   the  plater.    These  bacilli    ao   not   coagulate 
nilk,    litiuus   milk    j.t    first    is   neutral    out    after    several 
/lours   incubation      turns    acid   ana   remains   «cid.    The  growth 
on  potato   is   usually   luxuriant,    out   in'/isioie,    making  its 
appearance    evident    only   by    the  production   of   a    slight 
increase    of   moisture    along    the   line   inoculated   ana    oy    a 
limited   resistance  offered    to   aneedle  when   it   is    scraped 
acrosB    the   tract   of    growth.    Thile   tiiis   is    true  in  many   cases, 
yet   it   can.'iOt    oe    consid-^red   as   invariaole,    for   at   times 
this    organism   gives   a   more   or   less   visible  grov;th   on  potato, 
hese  bacilli    f^il    to   produce  indol   or   reduce  nitrites   to 
nitrates.      These    organisms   do   not    form  gas   in   any   of   the 
carbohydrates,    but   do  produce   acid   fermentation  in   glucose, 
galactose,    mannite,    'aaltose,    ievuloee   raffinose,    mannose, 
zylose   ana  glycerin.    L.o   acid   changes    are  observed   in   lactose, 
saccharose,    dextrine,    soruite,    inulin,    arabinose,    rhamnose 
salioin    and  melanyni te .    The  cultural    ana  morphological 
characteristics   of   there  bacilli    are  in    every    -A^y   identical 
-ith   the  brcil^us    described  'ay     .bercfth,    and   ;.Thffky.    As 
the   typhoid  bacillus,    they  isolated    this   organism   from   enteric 
fever   cases   and   this   organism  was    considered   vy   them   to 
be   the    etiological    factor    of    the   aisease,      '.'iiese  bacilli 


depcrioed   in   thi?   investigation  were   isolr.tea    frora   the 
iDlood   of,  enteric   fever   Chses,    and   r.ince   the   cuitur;^! 
fend  rnorphologicfal   chf.rf^cter?   corre^pona    exactly  \;i  th   the 
der.criptions    of   th  ^   typhoia    Obcilius   of     Ebif^th   ana   Gfaffky 
they  must    u.  e   identical   ^nd   ce   likewise    considered   a?    the 
Cous?   of   the   typhoid    fever   in  Pona/.'ifa. 

P^.rotyphoid  Lacilius  L 
The  organisms   isolated    fron   the   olood   of   these   continued 
fevers    are  aoout    three   titnes   as   lon^'  i^  s  -vide,    the  length 
ho'.vever   ir    somewhat  variable,    ',^hen   (^^vov^   on    .different 
medium.    It  may   form  very    short   rods   or   even   lon::i    threads. 
This   organism  i  =>   actively  motile,    and  has   numerous   lateral 
flagella.    These   organism^   uo   not    stain   as   well    -.Ith    the 
ordinary   analin-^   dyes      ro   do   most    bacteria,    ana   ao   not 
stain    cy  Gram.    Excellent    &i-polar   boaies   are   observed   ^men 
the   organisms  have   ceen   grown   on  potato   cultures.    The   growth 
on   agar   slant:-   recemoles    the  growth      of   the   typhoia   bacilius 
It  has   an   opalescent    cluish   gray   appearance.    The  colonies 
on   agar   are  rouna,    moist,    "/ith   an   opalescent  bluish  gray 
lustre,    rtoth   cultures    after    2'.   hours    incui^ation    shov/   a 
light   diffused   turbidity.   IIo    sedi;.ient   i?   ooserved    even 
after    peveral   days.    The  grov.th   in   gelatin    stabs   is   abundant 
along   the  line   of  inoculation. The   surface  grov.-th  presents 
an   opalescent  bluish-gray  appearance.    In   lit^mus  milk   the 
culture  remains  unchanged   at   first,    out   after   a    few  iiours 


incuor-. tion  the  nilk.  turnn  alkaline,  bnci  remains  alkaline, 
no  coabUlhtiou  takes  place,  althou.jh  in  old  cultures  the 
casein    ir      aisfolved.    On   potato    the   jro -'th    i^    plight    and 


were   negative,    Vhe?e   organism?   were   all   pathogenic    for 

guineji   pigs.    These   organism?    form   gas    and   acid   in   the 

folloring    cari-'Ohydrates,    glucose,    galactose,    Mannite, 

dextrine,    soruite,    v-:;,ito?!e,    ic?7uloRe,    aratinose,    rj.ffinose 

rhamnose,       Acid    out   no    gas   was    foraed   in    zylose.    ;:o    acia 

or   gas    developed   in   lactose,    saccharose,    inulin,    man..ose, 

glycerin   and    :--alicin. 

The?e   organism?  were   isol:.tea    from    the   ulood    of 

enteric    fever   cases   and    th^y    seem   to   be   identical    vd  th 

an   organism  v.hich   was    first   isolated  'oy   Gwyn    from   the 

clood   of  a    case  presenting   typhoid    syjnptoms.   Boycott, 

Wells,    Schottmuller        ;  nd  many   other   investigators  have 

isol-tea   a    similar  organism    from    the  "olooa   of   enteric    fever 

A  fCuz 

cs-»«-?-,    and  it   is   relieved   by   them,    to   be   a   cause   of    exi4re*i-e' 

fever.    It    seems   reasonable   therefore   to    infer    that    the?e 

or':?ani?ms  which  were   isolated    from   the    olood   o^    fHftt eri  2 


V    fever .^  in   Panama   bi 

i   and   that    they  -vere   the   etiological    factor   in   these   cases. 


^  in   Panama   belong    to    this   paratyphoid    group    typ( 


Crgani  sms  Irom       .rouD  A     ,  /,-/•>• 

_ ^, bU^Q^H  i^a 


_.    ,    The   organinms   which   -vere  isolated    from    tlie   olood   of 

A    enteric    fever   in    this   group    of   cases    are   good    sizea    rods, 

three    to    five   times   as   long  as   wide,    with   rounaed   ends, 


moil  "JiSR  tar-/ 


the   length   vt,ries   t^vehtly   with   the  nL.ture   of    the  medium  on 
■••hi  Gh -4r^ .^rov'^,      On    ag^r    the  hhCilli    appear    as    very    short 
rods,    -.vhile  on  potbto    they  may   grow  into    long    threfads, 
and  raay   give   rise   to   in7oiution   for;ri?. 

T?iese   organisms    ;.  re   actively  motile   ana  have 
numerous   lateral    flagella.    TerLiinal    rouna   oval    uodies    are 
found   on   potato   and   agar   cultures   which   are  grown   in    the 
incubatoi^    several    days.    They  ao    not   double    sthin   and 
the  hfccilii    containing    the3e  plain    .^odies   ;.re   very 
suscepticle   to   heat;    they   are  not   therefore  true    ppore?, 
dut   rather   little  ripses   of   condensed  protoplasm.    Thei-e 
"bacilli    are   very   resistant    to    dessication   and  may   retain 
their   vitality   "^or  months.      These   bacilli   h-^sitate   to 
stain  by  Gram' =?  method.    Excellent    Dipolar   stains   are 
observed  ";hen    the   organisms   are  grown   on  potato.    The 
grawth   of   this    organism  on   artificial  mediBts-  irtiess 
rapid   than    either    the   typhoid   or  paratyphoid  bacillus. 
Nevertheless    the   cultural   properties   of  this    group   of   organ- 
isns   greatly   resemcle  the  typhoia   and  paratyphoia  bbcillt^. 
In   stroke   cultures    on   agar    there   is   a    bluish   gray   film   of 
grc-vth,    Y'ith  fairly    regular  margin  but   without   any   charac- 
teristic   features.    This    film  is   loosely   atibched    to    the 
surface   and   can  be   easily   scraped   off.    On   agar  piatep    the 
surface   colonics   are   rouna,    moist,    opalescent   ana 
bluish   gray.    In   gelatin    the  grov;th  is    abundant    along    the 


line   of  inoculfc. -11011 .    '.he    ?urfoce  groy;th  is  much   like   the 
growth   of    the   typhoid    Daciliu?   itoforiaing   b    oluish  ^Thy 
filqi.      vJultu  neo   in  broth  after   24  hour?   incucation  have 
b   uniform   turi^idity,    without   any   apparent    8edi;aentation. 
7he^e    or^'anisms    so   not  produce   any   visiijle   chan^ie   in    Ufu^u^'^ 
milk,    "he  growth   on  potato   is    almost   invisiLle.    '^hese 
iDacilli    do  not   forr.i   indol,    or   reduce  nitrates.    These 
organi°i:is    are  patho^j;eni  c    for   ^uinej,   pigs.      These   oacilxi^ 
■tr^^   SO    far  as    their  morpholotiy   is   concerned   caniiot  be 
differentiated    from   either   of   the    t.-o   preceainti  groups   of 
organisms.    The   growth?   on    agar,    gelatin,    broth,    are  in 
every   v,'ay  identical    -'i  th    the   typhoid   ;  nd  p;,ratyphoia^^7/^_ 
These   organisms    j, gree  v/ith    the   typhoia  bjicilj-us   in    iheir 
reaction?    on   litmus   milk,    and     dffer    fro;.i    the  paratyphoid 
oacilius   m    that    tne  p .-r-r ;->-typft^f-3— bfre^rl-x4-  are  at    first 
neutral    in   litmur   milk   ana      then   produce   a    ptrcn.^   aiiii.lini  ty, 
"/he  distinguishing   fe^.ture  of   thir    group   is   its   deportment 
't>ii  the   various    carbohydrates.      This   organism    splits    the 
follov'ing    sugars   with  the    forri-.tion    of    ooth   gas    and   acid 
glucose,     saccharose,    nanriite,    dextrine,    arabinose, 
mannose,    rhamnose   and   salicin.    Ko    changes   are  observed   in 
lactose     ond   inulin,    acid    ^ut   no    gas   is  proauced  in 
galactose,    rorcite,    laaltose,    ievulose,    raffinose,    .i^iycerin 
and  melanyte.    Since    these   organisms   proQuce  gas   in   glucose, 
saccharose   and  mannite,     etc.,     they  can.iot   belong   to    the   ,/ 
typhoid    group    and  becaupe    they  ferment    raccharose,     they    are 


not   to    be   considered   hmon^   the  pbrbtyphoid   bfacilli    type  B . 
F.ince    these      or^'anipn^    ao    not    oorrenpona    to    ^^itner   of   the 
t.v.'o  preceding  i^vou-ps,    1    h^ve  only    de-cribeci    them 
for   the  pres'eiit   r  n   continued   fevers   ^^ruup   A,    and   ts 
fhr  fcp   I    hia  hWbve    these   organisms  have  not    heretofore   been 

fevern.     '^"W^JC 


iFOlfte-I    fron     he      locd    o  *"   continued   fevern.     '^"''^'^X^X  H«9rVVv\AyVi\A 
^  ^     Orobnis.ri's    frota      .rotip  3.  ^       T 


The   btcilli    which  were   isolbt^d   fro;:a  this    ^roup    of 
fever?    bre^bout    three   tirier    bP    long   j.  r   •-dde   hnd  hhV^frtff 
rounded    ends.    Their  morpholovicbl    charbcter?   like  j^i^m,  tr/ 
the   tyohoid   bacillup   may    show   threat    vtribtions    in    len::nh. 
They  mby   ;-.ppebr   bs    short    ^l;nost    coccus-like   i^oaies   bnd   bt 
other   tines    bs   lonj   threads,    like   the  typhoid   bacillus. 
Both   the  loUt^'   ;-nd    short    foxTis   -.Vc^j    develop    in    the    Si-me 
iQedium.    These  oi-vanisms   r.re  bc^ively  motile  c^ao.  possess 
peritrichic    flbgellb;    they  bre  Grbja  -  negative  ana   uo   not 
fom   spores.    The  grovrth   on   bg.-.r    slants    forras   b    thin 
bluish  gray    fil-a  v.-liioh   covers   the   surface  of    the  medium. 
The  colonies   on   agar   are  rouni,    hono^eneous   and  hbve 
bn    opalescent    bluish   gray    bpoearance.    '"hese   or^jani  sms 
impart    a    sli^.t   diffuse    turbidity      to   the   broth,    and    forja 
very   little   sediment   even   in   old   cultures.    The  grov/th   in 
gelatin    stab   is  very   ;  bunuant   blong   the  line  of  inoculation, 
and    especially   on    the   surface   There  it    spreads   as   a    thin, 
grayish   white    grovv'th.      In    litnus   milk    theee   organisms 


produce   no    visicle   change,     the   color    re-aLins   unch^njed 
even   aft'er  lo   day?    of   incubation.    The   growth   on  potato, 
while    quite   buundbnt,     re-TiLinr.    ^.bout    the   color    of    the  rriedium. 
On    the  Various    Carbohydrt te?   some   very   interesting;   differ- 
ences   ore   to  be  noted.    The    nughr  reaction"   tbke  plr.ce 
very    Plon'ly    cut   r.fter    five   d^ye   iiicubj-.tion   uoth   hcid 
f^nd   ghB    hve  produced   in  galactose,  mannite,    dextrine, 
raaltOBe,    levulope   ^nd   aulcite.    In    addition    to    the?e    changes? 
^, cid   f ermentf- tion  i?   observed   in   glucose,    lactose,    soicite 
r,rhbino?e,    rf;ffino?e,    I'^'vulope,    rh>,jui&pe,    raelf-.nyte  hnu  gly- 
cerin.     The  inuol    reaction   i?  negt^tive,    thene   orgonisms 
CO   not   reduce   niti'ite?    to   nitrrtef-.    The  patient's    Feru/ii  v;a9 
not  agglutinated   by    the   typhoid   or  paratyphoid   taciilUB 
v'ithin    the   28th  day   of   the   di^^-aPe. 

Thi  f   group    of  orgr.nirirap   aiffers   from   th-^   typhoifi 
bacilluF    in   the  production      of  gae    in   galactose,    mannite, 
dextrine,    naltcre    and   ievulose-    They    di^^er    from    the  para- 
tjr-phoid  bacilluF   in   tliat   no   gar   i?   forr^ied   in   glucoee,    and 
that  milk   culture?    re-.iain   unchanged,    "hereas    the  paratyphoid 
bacillu?  B    at    firpt    either    leave?    the  litmup  riill-;    unchanged 
or    slightly    rcid  but   later    the  lit.raur  n^lk   in    turned    rtrong- 
ly  alkalin'---. 

The   reaction   in    litnu?   nilk    correFpcns   with    the   p; ra- 
typhcid   bacillu-    group   A,   -t>-ut    ciiXfcitr    in    itr    aLiiit;,' — ^tG— 
■^orn    g;  r    i  r'    __ini-n'-'P    --n.'    ^-^  r  ■' In  'f  r  r-      ^.s    f  a  .r    i.v   1    knov;   this 


is    the    fir?t    tijae   hu   orgfcnip-n  v-i  U;    the   f.uove   ch^rtcteri  s- 
tics   Y.hs  been    depcriceci    f.s   h;-vin,i    ceer.    isolbteu    fro;.;    tlie 
clood    0"   A^^vio    fever?.   '  ^' 

A 

The   orgonip.mp   repreBentiiie;   thir  group  were   obtf..ineG 
from   the   :lood   of    eight   c^ses   of   coritinued   fevers.    These 
■bc,cilli    rre  phort    roa?   j-.bout    thiee    tinen   t.s   long   t?  trobd. 
They   tre  fcctively  motile  --.ith  peritrichic    flfgella.    They 
do  not    retain   the    ptfein  vhen   trer  ted    cy  Grfcn' p  meth.od. 
The  cellr    do   not    tt.ke   the   stfiiii   uni 'orTnly  r.nd   the  vt-.Cr.nt 
Covitiep  Plight    be    ttken   'cp   vtcuolee    or  metf.chrbmhtic 
granule?.    Thece   i.^cilli    form  on   bgi-r    slants   h  moist,    white, 
pprefading  grov'th   vhi  ch  if  much   more   f/cundhnt    tht-n    the 
grov.th   of   the   typhoio.   Cbcilluc.    The   colonier'    on   hgbr   t.re 
round,    homogeneous   and    sliglritly   ophiepcent.    The  broth   cul- 
turep    rhow  r.    very  henvy   cloudy  turi^iaity.    In    gel^.tin   stabs 
they  produce   <■   rather    energetic   growth   along   the  line   of 
inoculation  i"hile    on   the   surface   it    spreadp    hs    a   v.hite 
moist    film.    Litmus  milk   phowp   no    change    even   after   lo   day.^ 
of   incubation.    The   groivth    en   potato   ;.t    firi^.t   is 
almcet   invis=ii.le,    L;ut   after   five   or   ?ix  daye    a    f ;:  int   . 
lemon  yeL  lO";  grov;th   ir   observed.    Two   of   there   strain?   gave 
a    faint    indol    reaction,    v^hile    the    other    two    were   negative. 
i:one   of    these   organisms   reduce  nttrftef-   to   nitrfter-   and  no 
indol   ip    formed.   The  agglutination   reactionL-,    upine   typhoid 


f.nd  pr..rht:,'phciQ  "bhcilli    ?- gainst   the  patient's    perun  j  11 
were  negfctive.    Ther'e   orgt.:ni?m?   £  re  pathogenic    for   ^-uinet 
pi^p.    Thin   group    of  L^cilli    fernent   the   follorint^  c^roo- 
hydr£-teF   vith.   the  production    of   both    gi-.s   hiia  bcid;    glucose, 
If.c-toee,    gf^lfactoce,    maiaite,    ^iihltoee,    Icvulo^e,    trt.oiuose, 
rt>ffino?e,    rhr^ranope   ^ne    sjilicjn,    tcid    out   no   gbs   ie    lormed 
in   glyceiiii.    These   orghniE'ra?   do   not   forr:i  ?,.cid   oi'   gas   in 
racch;.-ropp,    dextrine,    sorcite,    inulin,    n^nncse  and    duicite. 
The   culture.  1    chf^rt-cters?    of  the  crgrnipm  ^re   quite   dir- 
tinct    iroi.i   thoce   tlretdy   descriced.    In  nhxiy   v/fcyp    they   t„re 
closely   relfted    to  ShciJ^lu?  _coii .    i..orphologicfclxy   they   ^re 
not   unlike   the    Ltcillus    of  Zscherich.    The  colonics    on   t.gfar 
pltiter,    the  grov/thp   on   bgtr    slants,    the  growtns   in 
croth   f-.nd   in   gelt.tin   ^re  identical   v.-ith    those   of   the    colon 
cfacillus.    There   orghnipm?   ao    not    cohguifte  milk, neither   do 
they  produce  tny   ch&nges    in   liticius  jnilk,    even    ^-^fter   long 
incubation.    On  potato    ^ t   firpt    the  grov;th   i  p   alraoct   invipiole, 
tut   after   five   or   Pix  dayp,    a    ff  int   lemon   yellor  grov^th  i? 
obeerved.    Tt"0    of   the^-e   strtiine   gave  a   f.-.int   indol    reaction, 
'vhile   the  other   strains  were  negative.   lione   of   these   strains 
reduce  nitrjiter^    to   nitrites,    and  no   phenol   ie    forLied. 
There   organipr/iP    are  nore   closely    related    to    the  haciliue 
coli    of   Tischericj;   than    to    any   of    the   other   group,    aspociated 
^'.•ith    continued   fevers,    and  i    can    finu  no    record   v.here    such 
oi'ganismp  have   ceen   isolf^ted    from   the   clood   in    enteric 

■lpJ.^4  To  aiiTJ^  i^TUj?  '*ri^l4i,  . 
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fever?    out    there   chn  "be  no   douct    cut    thf^t    they  v.'ere   the 
etiol0  3;icf-,l    ff.ctors   in    the  Cr.usr.  tion   of   thip   group   of 
enteric    fevers. 

OrfiiMiilsms  jf rjDin ..roup  D . 

The   orgifjni  pfrip   isolited   frojii    this   o'roiJp    of   enteric 
fever   Cc.?es,    ;  re  good   sized   rodF,    three   to    live    tinies   as 
long    oF  vide  va  th   rounded    endp.    The  length  Vc-.ries   grei--tly 
■"jth    the   composition   of   the  nedium  on   v.hi  dri    the   orgbnisras 
;  re   gro'-^n.    On   ;-.gc.r   the   rods    ore   very    phort   v.'hile   oii  potato 
involution   forne  nay   occur.    IheFe   oacilii    fr.re  very  tctively 
motile  "i-ut   if  gro^'Ti    for    h   long   tr^e   on   f-rtificihl   medib 
they  m£.y    ?ho^,7  little   or  no  motility,    '..he^e   orgc-nisci?  hbve 
peritrichic    flf.gella.    The'^e  "bacilli    t.re  Gram  nsgctive,    bnd 
they   rhov,'  "cesutiful    L.i-polf;.r    f't.'.in?.   v.h.en   grown   on  potato. 
Zhe'^e  bbcilii    grov    on   bgar   plr.nts   t-^^   very  much   like   the 
typhoid    c;-cillue,    the   surfbce  presents   h  moifst    oluiRh-gray 
bppearhnce.The   colnnif'?    on   agar   are  medium   sized,    round, 
moirt,    opalescent   and   Dlui?h   gray.    In  broth   tlie  growth  i  r> 
light   and   diffused  giving   a   light    cloudinesp    to    the 
medium.    The   growth   in   gelatin    Ptab    ip    aoundant    along    the 
line   of  inoculation   and  Oii   the   surface  vdth  no    liquefaction. 
id  Ik   culturee    at    the    end   of   24   hours    incubation    shows' 
little   or  no   change  but   if   the   incubation  be   continued 
for    five   day?    a    poft    curd    forms,    and   the  litmus  milk   is 
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coinpletely   decolorized  bnd    hfter    bbout    five  dhyv   iiicubj^ti on 
the  milk   'uecomes    cobgulfcted.    The  railk    thus:    ccbguic.ted   t.fter 
t.hout   tv'C   v^eeks,    unuerg;oer   r.    Rli-^^t  pep  toni  zhtion. 
The  grov.'th    on   potato    in    very    hCundhut   f,,ud    forns    -c   pit;r/ient 
v;hi  ch    Vfcrirp   vith   the   uifferent  meracrfcne?    of    the  group 
Fone   of   there   ct-cilli   produce   h    cre^n,    norae  lemon  yeliov;! 
hnd   even   h    chocolate  "crown  pigment  h^s  "been   observed. 
Thepe  btcilii    do   not   fern  indol,  phenol    or   reauce  nitrites 
to   nitrfctep.      These   Cbcilli      f.re  pathogenic   for  guinea  pigs. 
Thene   org^niBr;:?   do   not  produce   ^rS   in   ^ny   of   the   Cbr'oohydr^iteF.. 
tut    fern  {-cid  in   glucot-'^,    lactose,    ShCCiihrope,    gbijrctose, 
dexti'ine,    levuloee,    n^niiope,    z^lot-e   c.nd   glycerin.    The 
repre?ent^tives   of    thir-   group   of   enteric    fevers    reper/cle 
very    closely    the   Chcillus    of  "berth,    and    their   behbvior 
on   the   Vf:.rioup   c;.rbohya.rtt es   ip   very    rinilf-.r.    They  differ 
chiefly  bec;-.ur.e   the?e   orgbniam?   cof^gultte  nilk   h.na   likevice 
produce   f.   heovy  pigmented  gro-?;th   on  potttto.    Theee  bacilli 
reeemble  the   c^.cillup   coli    only  vith   regard    to    their 
c.bility   to    cobgult-.te  milk.    There  org^,ni8m?   hve   cuite  uiatinct 
from   any   of   the  groups  previously   deBcriDea,    tnd    seem   to 
belong    in   i-    cI^pp    by    themselveF. 

ChFtellf.ni    hh-r-   ieolj-.tea    ;.    romev/h^t    simile  r  organism 
from   the  blood   in    t"-o   cases      o-f   continued   fevers.    The 
b^cilli    v.hich  he   i^olbted   are   described   as  non-iQOtile, 
Gram  negative   and    co  rresponcinj.    in    every    respect    to    the 
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morphology   of    the    typhoid  'boCillua.    The   culturol    chhT- 
facteririti  "E'   were   identicbl   with   the   typhoid  bbcillus 
vvi  tn    the    exception   of   the   coagulotion   of  milk  c»nd  the 
.sh-ence   of  .'aotility.    ilriene   Or.cilJi    seeai    to   differ   frota 
the  £b.ni.nh    organisiaG    only   in    the    quesLiun   of  ;actilitjr. 
I   h?Tve   been   un;,Dle    to   Oi^tain   h    culture   of   '.'bst  el  loui '  s 
organisra,     30   I   hr,  ve   ceen   unable    to    C0lip^irt    th-'    t^-o 
orgaui  3ms . 


c  0  IT  c  L.  u  _l:  .1  0  II  s . 

Thie    series    of  investigations   leads    to    the   following 
conclusions: 

1.  Continued   fevers    in  Panama  may  be   caused   oy   a 
great   variety   of   organisms   other   than    the   typhoid  bacillus 
and   these   or^^ani  sms   are  present   in   the   clood   during   the 
first    ten   or   twelve   days   of  illness    or  -.vithin    the  first 
ten    or    twelve  days    of   a    relapse. 

2.  There   are  certain   types   of   organiamr   giving 

rise   to   continued   fevers  which  produce  more   serious   con- 
ditions  than   others   and   the  prognosis  varies   accordingly. 

3.  oyste.aatic  blood   cultures    serve    as    the   only 
reliable  means    of  diognosing   continued   fevers,    ?.nd  without 
olood    cultures   a   large  percentage   of   these  -.vould   escape 

a    correct    diagnosis. 

4.  Our   results    inaicate   that   in  Panama   about   one- 
fourth   (24/c)    of   the   cases    of   fevers   called    t^'-phoid   is 
caused  by   the  paratyphoid  bacilxus    type  E.    If  we   group 
together    the  paratyphoid   cases,    and    the   cases    of 
continued   fevers   Groups   A,    B,    C,    and  D  we    find   that 
about   57^   of  all   clinical    typhoids    are   caused    by 
organis:as   other    than    the   typhoid  bacillus. 

5.  In   typhoid   fever   in     Panama    there  v;ere   IZ/o  of 
relapses,    -.vith  a    total   mortality   of   14>.    .'juong    the  para- 


typhoid   fever?   we    find    th;.t    46^^'  of  the  casefi  had 
definite  relh^ses   yet   the   total  inortfality  wbS   only 
4%.      In   ^roup   A  of    the   continuea   fevers   v/hich  had   a 
raortblity   of   38/^   there  v/ere  no    relapses.    In   ^roup  B 
while    there  were   no    relapses    the  mortality   was    16^.    In 
groupe    C   and  D  we   find  no   relapses   and  we  have   a 
mortality   of  2c>. 

6.    The  proportion   of   continued    fevern  which  is 
caused  by   organi?mr   other   thf.n    the   typhoi;:;  bfiCilius 
pee.Ms   to   be   very  much   greater   than    is   generally    ^■upp08ed. 
It   is  possible  th;  t  the  proportion   of  paratyphoid   and 
closely   allied    fevers   which  has  been   observed   in  Panama 
likewise   exists  in  Northern   CliiTiates. 
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